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“Hypothetics: everlasting stories” 

- If we don’t increase the engine efficiency we won’t be able to increase its power and, thereby, to create something essentially 
new in machinery! - Rudolf Diesel exclaimed with disappointment. He quickly picked up a stone from the ground and in a fit of 
temper threw it to the lake the coastline of which was three meters from the inventor’s feet. - How many devices have already been 
ruined because of the overpressure in the cylinder? 

- One basic model and two experimental designs... - the young man in a greasy apron with the face dirty of soot answered to 
Diesel. - Perhaps we will try to pick up the admissible pressure upon the gas mixture not in the assembled device, but inside the 
separate cylinder with the freely moving piston? As far as I remember, Henry offered such option earlier. But it was rejected for 
some reason... 

- Indeed, Rudolf, perhaps, it is worth experimenting on details before bringing the finished engines to the risky maximum load! 

- The prudish representative of the Friedrich Krupp company who financed the works addressed the inventor. - We are actually 
already significantly beyond the coordinated estimate! 

- It’s not the case! The problem is not in particulars, but in the main principle of the mechanism operation! That’s where the 
solution is! - With irritation Diesel exclaimed and again threw the nearest stone afar. This time the improvised missile fell upon 
the sandy track and lifted the whole cloud of dust in the air. 

- Looks like an explosion... - thoughtfully said Diesel keeping on staring at the stone landing site shrouded in a dust haze. - Like 
an explosion, but not the one. Effect of free energy without catastrophic consequences... 

- What are you mumbling? - One of the engineers assisting Rudolf hardly able to hold a big pack of blueprints addressed Rudolf. 

- It seems like you need to have some rest. 

- Some rest... - Diesel slowly muttered again and suddenly shuddered because of the unexpected thought. - Friends, we want 
higher engine capacity. For this purpose it is necessary to create considerable pressure in the piston. We can’t compress the 
gas mixture too much - it will ignite... It needs “some rest” from pressure! It means that it is necessary to squeeze something 
else: we should create energy by increasing pressure in the safe gas! 

- In what gas? - Friedrich Krupp ’s representative was surprised. - And how can all this be done? 

- We will compress clean air. And only at the critical phase of such compression under high pressure we will inject liquid fuel into 
the cylinder! We must try it! I believe it will work! Get down to work! 


Thomas Morgan 

Head of the IASHE International Projects Department 

April 14, 2015 
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OTCTynjIEHHE OT TPA^HIjHH 
B APXHTEKTYPE COEOPHOH 
MEHETH B r. ACTAHA 
(cTaiyc HepeajiH30BaHHHH npoeiaj 

KncaMe/iHH EM., xaH/r apxHTeiaypti, npoij). 

Ka3axcKan TonoBHaR ApxHTeKTypHo-CTpoHTejibHaa AxaueMmi, 
Ka3axcTaH 

CTaTta nocBHincHa coBpeMeHHtiM MeneTaM Ka3axcTaHa CTaTyea 
HepeajiH30BaHHBix KOHnenunn, n nx cpaBHHTejiBHBin aHajiH3 c apxn- 
TeKTypon HepeajiH30BaHHBix MeneTCH MyeyjibMaHCKHx CTpaH. 
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jiyHHoro cepna co 3 Be 3 £on b ueHTpe, o6pa3 KOJitpa CaTypHa, ETOE. 
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HaunoHajiBHoro nepBeHCTBa no HayuHon aHajiHTHKe, 

OrKpBiToro EBponencKO-A3HaTCKoro nepBeHCTBa no HaynHoir aHajurmice 
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B apxHTeKType KOHKypcHoro 

npoeKTa CoOopHon MeneTH b 
r. AcTaHa (unnjiOM I CTeneHH MACA - 
CTaTyc HepeajiH30BaHHbiH npoexT Ehjib- 
ue6aeB H.M. - OTeu, EmibueOaeB M.H. 
- cbih) rocno^CTByeT reoMeTpua aHO- 
hhmhbix (jiopM, a TOHHee mapa b kojib- 
ue Hano^o6He nuaHeTbi CaTypH, oxBa- 
ueHHoro xojibuom. 06pa3 xocMnnecxoii 
nuaHeTbi cojihchhoh chctcmbi co3^aeTca 
yceueHHbiM KOHycoM unaMeTpa b 108 m. 
C BHyTpeHHHM UBOpOM UHaMCTpOM B 
64 m., b ueHTpe xoTOpon pacnojio)xeH 

MOJIHTBeHHblH 3aJI B BH/je OT/jeJIbHO 
CToamero 3uaHna co ctjiepHnecxHM 
KynouoM b 42m. Ejiarouapa TOMy, hto 
3pHTejibHo Ha (jiacaue He bhuho 6apa- 
6aHa Kynoua, Ha xoTopbiii oh onnpaeT- 
ca, to Kynon BoenpHHHMaeTca jierxon 
nouBH^cHoii (jiopMOH 6yuTO «njiaBaeT» 
b KOJibue, hto uenaeT yMecrabiM cpaB- 
HeHHe KOMn03HH,HH MeneTH C CaTypHOM 
Oeo6eHHO B HOHHOM OCBdUeHHH, T^e 

Kynon h kojibuo npH jho6om ocBemeHHH 
BOCnpHHHMaiOTCa HeJIOBeKOM OTUeJIbHO, 
CaMOCTOaTeJIbHbIMH, HO B3aHMOUeilC- 
TByiOmHMH (J)OpMaMH. IIOJIblH KOHyC 
yceneH nou HeOojibiHHM yruoM Tax, hto 
H a niaBHOM (jiacaue c uanexoro paccTO- 
tfHHa npoHHTbiBaeTca xax pa30pBaHHoe 
KOJibuo BOKpyr mapa, hto accouHaTHBHO 
HanoMHHaeT H3Jiio6jieHHbiH MycyjibMaH- 
ckhh o6pa3 JiyHHoro cepna co 3Be3uon 
b ueHTpe, TOJibKo jiyHa b Heo6biHHOM 
paxypce, a b ueHTpe 6ojibma>i rojiyGaa 
3Be3ua hjih CKonjieHHe MmuxecTBa 3Be3u 
- o6pa3 eaMoro xynona. 


ApxHTexTypa bo Bee BpeMeHa C03ua- 
Bajiaeb e yneTOM BnenaTjieHHH h nyBCTB 
HejiOBeica, BoenpHHHMaBmero ero, no- 
OTOMy Hpe3BbIHaHHO Ba>XHbI nOHCKH B 
C03UaHHH HOBbIX o6pa30B, XOT/ja 3TO 
KaeaeTca apxHTexTypbi MeneTH, oxa3aB- 
meHca Ha uojirne Bexa 3aji05XHHueH ap- 
XaHHHblX 4)OpM, HeMy CBHUeTeJIbCTByiOT 
MeneTH, nocTpoeHHbie b Ka3axcTaHe h 
b upyrnx cTpaHax b xoHue 20, b Hanane 
21 BexoB. 

B uaHHOM cjiynae aBTop npeujio)XHji 
xynoji, ho 6e3 TpaunuHOHHOH xy6Hnec- 
XOH (})OpMbI ero OCHOBaHHH, 3pHTeJIbHO 
ocHOBaHHeM co6opa jiBjraeTCfl nojibin 
UHHHHupHHecxHH xoHycoBHUHbiH yce- 
neHHbiH nou HeOojibmHM yruoM o6neM, 

B UeHCTBHTeJlbHOCTH XOHCTpyXTHBHaa 



CB>i3b xynona h xoHHHecxoro ocHOBaHHa 
co6opa OTcyTCTByeT, xynoji h xommec- 
xaa (jiopMa - caMOCTOflTejibHbie oGneMbi. 
MnHapeTbi co6opa no o6pa3y 6jiH5xe x 
coBpeMeHHbiM BbicoxoMaHTOBbiM ono- 
paM, 3 to cxopee Bcero npo}xexTOpHbie 
ManTbi, noTOMy hto bbitji^u^t oneHb 
TexHOJiorHHH o , HecMOTpa Ha xynojibHbie 
3aBepmeHH>i, xoTOpbie He npH6jiH>xaK>T 
HX X TpaUHUHOHHbIM XyU05XeCTBeHHbIM 
o6pa3uaM. 

MojiHTBeHHbiH 3an co6opa HMeeT 
BHymHTejibHbie pa3Mepbi, oh unaMeT- 
pOM b 42 m., noHTH xax y IlaHTeoHa b 
PnMe, nepexpbiT ceTnaTbiM xynojiOM. 
Ecjih 6bi He apOHHbiii 7-mh npojieTHbiH 
nOpTaJI BXOUHOH H MHXpaOHOH 30HbI 
h uea MHHapeTa HepernoHajibHoro ap- 





Phc. 1 - 4 . OSujhh bhu MeneTH b hohhom h uhcbhom ocBeiueHHH. 
Pa3pe3 MeneTH no MOJiHTBeHHOMy 3ajiy bbicotoh b 31,5 m. 
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xHTeKTypHoro n3BiKa, mcdkho 6bijio MeneTH. Komho3hijhii 3/jaHHn nony- h Hor nepe^ HaMa30M, c yneTOM e/pi- 

6bi npHHOTb MeneTb 3a oScepBaropnio, KOJiBita 3aBepmaeTca noMemeHHUMH HOBpeMeHHoro npe/jocTaBjieHHn ycnyr, 

CnOpTHBHBIH I^eHTp, 6H3HeC-IjeHTp HJIH BXO/ja Ha £Ba MHHapeTa BBICOTOH B HBJUieTCH /JOCTaTOHHO CJIO)KHOH 3a^aneH 

jiio6oe /jpyroe o6mecTBeHHoe 3^aHHe, 45 m. IIjiockoctb HaioiOHa KpOBUH 3^a- oco6eHHO b KpynHBix h KpynHeHHinx 

ho neM 6ojiBHie bbi ero paccMaTpHBaeTe, hhh nojiyKOJiBija oOBe/jHHueTCn e/jHHOH MeneTux, r/je coOnpaeTCn MHoro Hapo^a. 

TeM 6ojiBHie oh npH6jiH)KaeTCtf k o6pa3y njiocKOCTBio KpoBJiH, bbihojihchhoh B npe/jCTaBjieHHOM npoeKTe KpynHOH 

MeneTH. b MeTajuinnecKoii npocTpaHCTBeHHOH co6opHOH MeneTH yzjejieHo /jojimioe 

MojiHTBeHHBiH 3an Ha 1500 MecT KOHCTpyxi^HH. BHHMaHHe OMOBeHHBiM 3ajiaM, r/je no- 

npe/jCTaBjiaeT co6oh c aMO CTOHre jibhbih IljiaHHpOBKa nepBoro 3Ta>Ka Mene- ccthtcjbim npe/jocTaBjunoTca eneipi- 

o6bcm b (jiopMe H/jeanBHoro xpyra ^na- th HanoMHHaeT naBHjiBOHHBiH THn c ajiBHo oOopyzjOBaHHBie noMemeHHa b 

MeTpOM B 42m., BXO£ B KOTOpBIH Opra- CaMOCTOOTeJIBHBIMH BXO/jaMH, OpraHH- 9150 KB. M. 

HH30BaH C ypOBHfl OTKpBITOH TeppaCBI 30BaHHBie BOKpyr KOJIBLteBOH COOopHOH IIOBepXHOCTB KOHyCOBH^HOrO o6b- 

nepe3 TaM6yp. BbicoTa MOJiHTBeHHoro yjinijBi, KOTOpan b ijeHTpajiBHOH bxo^- eMa ioro-3ana/jHOH opneHTaijHH nox- 

3aua 31,5 m. 3to MeHBrne, neM b phmc- hoh 30He pacmHpueTcn ,zjo HeOojiBinoH pBiTa peryjwpHBiMH noneaMH HeOojiB- 

kom IlaHTeoHe, ho Bee paBHO oneHB bbi- co6opHOH nnoma^H. 0/jHaKO Taxoe pe- uihx okohhbix npoeMOB, 3pHTejiBH0 He 

coKoe, npeTeH^yiomee Ha OecKOHenHBiH rneHne npHHiJio 6bi b npoTHBOpenne c pa3pymaioiii;Hx ijcjibhoctb 3ara/jOHHoro 

HeOecHBiH cbo/j, ecTecTBeHHoe ocBeme- KjiHMaTHne ckhmh yejiOBHUMH AcTaHBi, oOneMa. AponHBie npoeMBi ypOBHa nep- 

HHe no^aeTca nocpe/jCTBOM paBHOMep- no3TOMy aBTop opraHH30Baji KpyroBoe boto 3Ta>Ka e/piHCTBeHHoe ecTecTBeHHoe 

ho pacnojio5KeHHBix no BceMy Kynony ocTeKjieHHe c nepena/jOM bbicotbi Ha# ocBemeHHe b Tpa#H#HOHHBix Macinra- 

HeOojiBHiHMH TonenHBiMH npoeMaMH. BHyTpeHHen kojibi^cboh yjiHu;eH hjih 6ax, Bee ocTanBHBie npoeMBi BoenpH- 

MoJIHTBeHHBIH 3aJI nO KH6jie OKpy}KeH BHyTpeHHHM #BOpOM HIHpHHOH B 12 M. HHMaiOTCH Kax cojnme3am;HTa HJIH KaK 

3^aHHeM b (JiopMe nojiyKOJiB#a, kotopbih h eoOopHOH njioma#Bio b 920 kb.m. h eneipiajiBHoe TexHHnecKoe ocBemeHHe 

no och MHxpaOa Ha HyjieBoii OTMerae TeM caMBiM 3aKpBui 3#amie, eo3#aB He- He xapaxrepHoe #jih yneOHBix KjiaccoB 

pa3#ejieH BecTnOiojieM Ha 2 Ojioxa Ha oObiHHyio komho3h#hio. 3to hcoObih- Me#peee h ceBepHBix yejiOBHii CTpon- 

rpynny noMemeHHH pHTyajia BeHnaHHn Hoe npocTpaHCTBO eoOopHoii njioma#H TejiBCTBa. rijiocKocTB ochobhoto o6b- 

h Ha noMemeHHH HMaMa, a Ha BepxHHx c yxo#nmHMH KpyrjiOBBiMH rajiepeaMH - eMa MeneTH npe/jCTaBjineTCn co6paHHOH 

3Ta>Kax pacnojioiKeHBi yneOHo-npocBe- nacca}KaMH HanoMHHaeT rajiepen nac- H3 tcxhojiothhhbix naHejien 3amHTHBi- 

THTejiBHBie KjiaccBi Me/jpece. Bxo# op- ea>Ka Bhttopho 3MMaHHyMa II b Mnjia- mh CHCTeMaMH ot BHeniHeH epe#Bi. H3- 

raHH30BaH no khOjic, nepe^ MHxpaOoM, He, r^e i^HjiHH^pHnecKHe ocTeKjieHHBie BecTHBie hho cTpaHHBie CTpOHTejiBHBie 

hto nBjweTCn cnopHBiM peuieHHeM, Tax 4 )0Ha P H nepexpBiBaiOT ot^cjibho ctoh- KOMnaHHH, paGoTaBinne no BceMy MHpy, 

Kax Kn6jia yM03pHTejiBH0, Kax MopajiB- mne 3^aHHa b e^HHoe npocTpaHCTBO Ha npH3HaBajiH, hto b AcTaHe caMBie cypo- 

HO-^yxoBHaa ijeHHocTB He ^ojHKHa 6bitb ypoBHe KpoBJiH. npo3panHoe HaKjiOHHoe BBie KjiHMaTHnecKHe ycjiOBHH Ha njiaHe- 

neperopoiKeHa hhhcm. OpneHTaiiHio Ha noKpBiTHe c nepena^OM bbicotbi c 20 m. Te, c kotopbimh hm npHxo^HjiocB CTaji- 

Kaa6y yKa3BiBaeT MHxpa6 - npocTan He ,zjo 4.2 m. bbicotoh npexpacHo ^onojiHn- KHBaTBca. 3aMKHyTBiil apxHTeKTypHBiil 

yKpameHHa hhhcm HHina - 3Hax yKa3Bi- eT He^ocTaiomee AcTaHe OjiaronpHUT- o6pa3 BHeuiHeii o6ojiohkh MeneTH nepe- 

BaiomHH Kn6jiy mojihtb, ho b co3HaHHH Hoe MHKpoKjiHMaTHHecKoe 0Kpy5KeHHe ^aeT cypOBBiH, arpe CCHBHBIH XapaKTep 

y MycyjiBMaHHHa Kn6jia accoiiHHpyeTcn nejiOBeKy, a apxHTeKType co6opa co3^a- OKpy5KaiomeH cpe^Bi, kotopbih b cone- 

BH^eHBeM CBeraoro, npoijBeTaiomero eT bo3mo)khoctb pacuiHpeHHa mojiht- tbhhh c hoto^hbimh ycjiOBHUMH 3HMHe- 

6jiaro^eHCBHa, pailcKoro ca^a, hhctbix bchhoto 3ajia b nepno^ npa3^HecTB. Ha ro nepno^a npe^CTaBjiniOT cepBe3HBie 

BOfl. 3a HHineH MHxpaOa pacnojiO}KeH btopom, TpeTBeM h neTBepTBix 3Ta>Kax HcnBiTaHHn £jni jiio^en h ^ji^ CTpoeHHH, 

bccthOiojib, b kotopom npOHexo^aT He pacnoji05KeHBi KjiaccBi Me^pece. r^e 3amHTa CTaHOBHTCn hco6xo^hmbim 

npOTHBOpenamne pejiHTH03Hoii Mopa- no MyeyjiBMaHCKHM TpeOoBaHHUM ycjioBHeM BBDKHBaHHa. 

jih ^eHCTBHa - CBa^eOHBie oOpn^Bi, no- npn Bxo^e b MeneTB My^cnHHBi h }KeH- C ^Byx CTOpOH no kh6jic y KOHyco- 

MemeHHn HMaMa h Ha BepxHHx 3Ta>Kax mHHBi ^ojhkhbi CHHMaTB o6yBB, noTOMy bh/ihoto oOneMa opraHH30BaHBi rjiaBHBie 

yneOHBie KjiaccBi. 3^aHHe «nojiyKOJiBpo» hto ohh ca/prrcH Ha noji, Ha KOBpBi ^jia bxo^bi, Ha KOTOpBix ycTaHOBjieHBi apon- 

He npHMBiKaeT k MHxpaOy, hx pa3^ejieT coBepmeHHa HaMa3a - mojihtbbi, no3- HBie nopTajiBi - chmbojibi neniTaKa, y 

npocTpaHCTBO HIHpHHOH b 12 m. b BH/je TOMy hco6xo^hmo npoBe^eHHe oMOBe- EJiaBHoro TOp)KecTBeHHoro Bxo^a noce- 

KpyroBoro o6xo^a, oOecnenHBaiomeH HHe pyx h hot. ^CeHCKHe (420 kb.m.) h 

flOCTyn B 5KCHCKHe MOJIHTBeHHBie 3aJIBI. My5KCKHe (1300 KB.M) OMOBeHHBie 3aJIBI 

^CeHCKHe 3ajiBi pacnoji05KeHBi Ha btopom pacnojioiKeHBi b i^okojibhom 3Ta>Ke h hx 

3Ta>Ke Ha OTMeTKe 4.800 b (jiopMe xpyro- bxo^bi pa3/jejieHBi, My)KHHHBi nona^a- 

boto 6ajiKOHa hihphhoh b6m. 3^aHHe iot c ceBepo-BocTOHHoil, a 5KeHmHHBi c 

nOJiyKOJIBI^O CO CTOpOHBI K)TO-3ana^a IOrO-BOCTOHHOH CTOpOHBI 3/jaHHH. npn 

HMeeT 4-x 3Ta5KHyio nacTB bbicotoh b omobchhbix hmciotch bccthOiojih, no- 

25 m., noHH5Kaiomyiocii k eeBepo-Boe- MemeHHn ^jia xpaHeHHn o6yBH. OpraHH- 

TOKy e ^Byx CTopoH h npeBpamaiomy- 3ai^na xpaHeHHa o6yBH b KpynHBix Me- 

loea B 0£H03Ta>KH0e 3^aHHe, r^e e £Byx nerax h o6ejiy>KHBaHHe Bepyion^nx npn p HC 5 MaKeT. OSu^hh bh a coSopHoii 

CTopoH paenoji05KeHa aAMHHHCTpai^Hn HcnojiHeHHH npoi^e^ypBi omobchhh pyx MeneTH b AcTaHe 



THTeneH BCTpenaiOT MHHapeTbi h napTe- 
pti bo/jhbix rjia^en dacceimoB. ^omhhh- 
pyiomyio Bxo^Hyio ocb nepecexaeT ocb 
AonojiHHTejiBHbix ^Byx bxojjob, opra- 
HH 30 BaHHbix /jjhi nona/jaHHn b 5 KeHCKne 
MOJIHTBeHHbie 3 aJIBI, B a^MHHHCTpailHIO, 
noMemeHH^ HMaMa, b o(j)HCHyio nacTB 
h cnycxa b 3 ajibi oMOBeHHn. B/jojib 
yjiHpBi ycTaHOBjieHBi napKOBOHHBie xap- 
MaHBi, HMeeTca bo 3 mo>khoctb no/jnea/ja 
Ha aBTo 6 yce, codopHan MeneTB pacnono- 
5 KeHa b EteHTpe ynacTKe, OKpy)KeHHaa ca- 
AOM, djiaro/japn KOTOpOMy HMeeTcn Kpy- 
toboh o 630 p h AOCTyn co Bcex CTOpOH. 
ApxHTeKTypa Menem aBJineTcn nojiHBiM 
OTCTynjieHneM ot Tpa/jHijHOHHBix Mene- 
Ten Ka 3 axcTaHa h aBjiaeTcn cmcjibim no- 
hckom HOBoro xyao}KecTBeHHoro o 6 pa 3 a 
KyjIBTOBOrO 3 /jaHHJL 

OTCTynjieHHe ot Tpa/jmjHH b CTpo- 
HTejiBCTBe MeneTen He npHBeTCTByeT- 
Cfl peJlHTH03H0-HaCTp0eHH0H HaCTBK) 
odnjecTBa, KOTopBie CTpeMATca coxpa- 
HHTB peJIHTH03HBie Tpa/JHIJHH HCJiaMa 
h apxHTeKTypy Menem b HeroMeHHOM 
BH^e H B 3TOM OHH BH£flT npe/jaHHOCTB 
Bepe. Abtopbi npoeKTa Menem «Mosque 
Proposal» CTaM6yjiBCKoii apxHTeKTyp- 
hoh CTyaHH «StudiOZ)), nocBameH- 
hoh naMOTH MnMapa CmiaHa (Mimar 
Sinan), caMoro 3HaMeHHToro H3 Typeii- 
KHX apXHTeKTOpOB H HH5KCHepOB OCMaH- 
ckoto nepHO^a, cnHTaiOT, hto MeneTB He 
£OJi)KHa ctoatb B^anexe ot nporpecca 
H pa3BHTHfl, OHa /JOJDKHa CJie^OBaTB H 
OTBenaTB /jyxoBHBiM noTpedHoemM cob- 
peMeHHoro nenoBeKa. KoMm>K>TepHBiH 
3CKH3 Menem CTaMdyjiBCKOH apxHTex- 
TypHoii CTynHH «StudiOZ» npe^CTaBjieH 
a)KypHOH KydHnecKOH (j)opMOH, noK- 
pBITOH deJIBIM MaTOBBIM MaTepHanoM 

THna EFTE noBepx CTepmieBOH cema- 
TOH KOHCTpyKI^HH. Il 0 Jiynp 03 panH 0 CTB 
odneMa 3 ^aHHa BBi/jaeT CTonmne no 
yraaM BepTHKajiBHBie (j)opMBi, HanoMH- 
Haiontne MHHapeTBi, ho bo 3 mo)kho jhhJ)- 
TOBBie HiaXTBI HTpaiOT pOJIB MHHapeTOB, 
cnado, ho BBicBenHBaeTC^ c(j)epHnecKHH 
xynoji h nojiyKpyrjiBie KOJiBpa o 6 xo/jhbix 
ranepen. 

Ilojiynpo3paHHBiH odneM odna/jaeT 
BHyiHHTeJIBHBIMH pa3MepaMH, nOTOMy 
HTO BHyTpH Hero BHpTyaJIBHO M05KH0 
pacnoji05KHTB Tpa^Hi^HOHHBiii MycyjiB- 
MaHCKHH codop rana CyjieHMaHHe, r/je 

MOJIHTBeHHBIH 3 aJI paCnOJIOiKeH B (j)OpMe 
H^eanBHoro rnapa. KpoMe MOJiHTBeH- 
Horo 3 ana BHyTpH xyda npe/jycMarpH- 


BaiOTCfl noMen^eHHa /yin dndjiHOTeKH h 
npocTopHBie BBicTaBOHHBie 3ajiBi. Ap- 
xHTeKTypa 3^aHHH Menem «Mosque 
Proposal)) Moraa dbi dbiTB modbiM od- 
iqecTBeHHBiM coopyjKemieM, HanpH- 
Mep, My3eeM, onepHBiM TeaTpoM, cnop- 
THBHBIM KOMnjieKCOM, dndjIHOTeKOH, 
apXHBOM, KHHOTeaTpOM, HO TOJIBKO He 
MeneTBio. ApxHTeKTypa Menem npe^e 
jjOMHHHpyiomafl b npocTpaHCTBe My- 
CyjIBMaHCKHX TOpO^OB, 3£eCB CKpBITa, 
OHa HaMexaMH BBmaeT ero Ha3HaneHHa. 
B apxHTeKTypHO-xyao5KecTBeHHOM od- 
pa3e MyeyjiBMaHCKaa MeneTB opraHH- 
30BaHa b KOMnneKce c dndjiHOTeKOH, 
BBICTaBOHHBIMH 3ajiaMH, nOMeiI(eHH)IMH 
C 0dpa30BaTeJIBHBIMH (jtyHKIJHflMH, KO- 
TOpBie BMeCTe npH3BaHBI BHeCTH cboh 
MHOrOrpaHHBIH BKJia/J B (J)OpMHpOBaHHe 
odnjecTBeHHoro co3HaHHn coBpeMeHHO- 
ro nenoBeKa. 

Bo 3 BpamaacB k KOHKypcHOMy npo- 
eKTy CodopHOH MeneTH b AcTaHe (oTija 
h CBiHa EnjiB^edaeBBix), He bo 3 mo)kho 
H e npocne^HTB aHanornn c H^een Ca- 
TypHa - rnapa b KOJiBije, ho b ^pyroM 
KOHijenTyajiBHOM H 3 jio^KeHHH . Hama 
aM(})HTeaTpa H 3 odxo^HBix KOJieu bok- 
pyr mapa Ha KOMnBiOTepHOM 3 CKH 3 e 
BHyTpeHHero HHTepBepa xyda oneHB 
3 (J) 4 )eKTa, OHa 3 aBopa^cHBaeT ok (J)aH- 
TacTHnecKa^ KOCMKHecKaa KapTHHa, 
pzje (J)opMBi b npocTpaHCTBe He bccombi 
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H BBITJDmflT COBepmeHHO He 3 eMHBIMH. 
3 to HeodBiKHOBeHHoe nyBCTBO BH^eHBa 
rnraHTCKoro KOCMHnecKoro MacmTada h 
OH^yiaeHH)! Toro, HTO HeB 03 M 05 KH 0 yBH- 
^eTB BOOHHK). 

PaccMaTpHBa>i KOHKypcHBie npo- 
eKTBi apXHTeKTOpOB npoeKTHoro hhc- 
THTyra «AnMaTBirHnporop)) (EnjiB^e- 
daeB H.M.-OTei;, EnjiB^edaeB M.H - 
cbih) h CTaMdyjiBCKOH (J)HpMBi «StudiOZ)) 
no no CTaBjieHHBiM 3 a^anaM b apxHTeK- 
Type MeneTH, ^BCTByeT, hto Tpa^Hi^HH 
^OJl^CHBI OTCTynHTB. 3 aCTOH B apXHTeK- 
Type MeneTH Hanaji CMeH)iTBC)i aBaHrap- 
^HBIMH pemeHHflMH, hobbimh CTaH^ap- 
TaMH H nO/JXO,ZjaMH B 
Mo^eirn h odpa 3 a, r^e KyjiBTOBoe 3 ^aHHe 
He M 05 KeT dBITB TaKHM KaK COTHH JieT 

Ha 3 a^, oho oda 3 aTejiBHO aojhkho h^th 
b Hory c coBpeMeHHBiM nenoBeKOM h 
H aynHO-TexHHnecKHM nporpeccoM od- 
mecTBa. 

Kynon bo Bee BpeMeHa BHyTpH h 
odn^HM bh^om b apxHTeKType codopa 
CHMB 0 JiH 3 Hp 0 Bajia HedocBO^, decKOHen- 
HOCTB, BCeJieHHyiO, KOCMOC H 3 TO CTaJIO 
Tpa^Hi^neH y Bcex Hapo^OB. Kynon b 3 a- 
bhchmocth ot HcnojiB 3 yeMBix MaTepHa- 
JIOB H TeXHOJIOTHH CTpOHTeJIBCTBa HMCJI 
pernoHajiBHBie h HaiiHOHajiBHBie tckto- 
HHHeCKHe TpaKTOBKH H perHOHaJIBHBIH 
xyao 5 KecTBeHHBiH odpa 3 . 3 aMen^eHHe pe- 
rHOHajiBHoro xyao)KecTBeHHoro odpa 3 a 



Phc. 6-7. IIpoeKT Menem Mosque Proposal apxuTeKTopw rpynnbi «StudiOZ». 
OdmUH BHfl H HHTepbep BXO^HOrO BeCTHdiOJIH 



Phc. 8-9. IIpoeKT Menem Mosque Proposal apxHTeKTopw rpynnw «StudiOZ. 
KoMnbiOTepHkiH 3CKH3 3D bh/i HHTepbep Menem b ^opMe mapa b KOJibqax, 
cnpnTaHHoro b Kyde h pa3pe3 MOJiHTBeHHoro 3ajia c odxo/jHbiMH KOJibqaMH 
BOKpyr c(|)ephi 3ana 
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Kyncma Ha hhcto reoMeTpHuecxne (j)op- 
mbi nojiyc(J)epy h c(j)epy, co3^aeT a6c- 
TpaKTHbin o6pa3 MeneTH, 6e3 Tpa/jn- 
IJHOHHBIX KOpHeH. AdCTpaTHpOBaHHBIH 
o6pa3 MeneTen, BOcnpHHHMaeMBin cxo- 
pen yM03pHTenbH0, neM uyBCTBeHHO, 
Bti^eji5ieT apxHTeKTypy jipyx co6opHBix 
MeneTeH, pzje reoMeTpna h B3aHMO,aeHC- 
TBHfl reOMeTpHHeCKHX (j)OpM HrpaiOT 
Ba5KHeHniyio pojiB b (JjopMHpoBaHHH xy- 
^o)KecTBeHHoro o6pa30B MeueTeH. 

PaccMOTpeHHBie npoexTHBie npe#- 
no^ceHHa CTajin bo3mc»xhbi b 21 Bexe, 
6jiaro/japa HayHHO-TexHHuecxoMy npo- 
rpeccy, otkpbithio CBepxnpouHBix h 
CBepx jierxnx ctpohtcjibhbix MaTepna- 
jiob h KOHCTpyKi^HH, nepexpBiBaiomHe 


6ojiBnine npocTpaHCTBa, hto no3BOJiHjio 
apxHTexTOpaM b cboio ouepe/jB pa3BH- 
BBTB Heo6BIHHBie X0MH03HIJHH B apxu- 
TeKType, h /yra MeueTen, b uacTHOCTH. 
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M odifications of the modem 
architecture and design in terms 
of informatization society actualize the 
use of an interdisciplinary methodology, 
based on new ways of perceiving 
the surrounding area. Information 
technology increases the possibilities 
of the creative process, changes the set 
target of design, which is increasingly 
oriented not only on the creation of 
the surrounding reality, but also on 
changing the social-cultural context, 
on the search for new properties and 
characteristics of the environment. At the 
same time, the evolution of the modem 
architecture language is associated with 
an increasing role of «related» industries 
of design, increasing differentiation of 
the architect’s activities. New challenges 
of architectural creativity arising in this 
regard require updating the content and 
methods of training of future architects, 
development and application of specific 
methods of instmctional design. Its 
basis is the formation of not only 
compositional thinking, feeling of the 
form, material, space and its light-color 
characteristics, but also the ability of 
imaginative empathy of the reality which 
is impossible without referring to the 
aesthetic basics of architectural design. 

In recent years «environment» has 
been put forward as a key concept in the 
science of architecture and ideology of 
architectural creativity. The prevalence 
of the subdivision processes of the single 
art flow into independent tendencies in 
the modem world culture split the idea of 
the place of architecture, design, applied 
and fine arts, which resulted in the fact 
that art has ceased to be the unifying, 
integrating basis. Understanding 
harmony as the principle of the system 
organization allowed us to consider the 


category of «environment» as a system, 
where the optimal matching of all 
elements to each other and every one to 
the whole are implemented. 

After receiving the status of 
independent project activities in the 
middle of the last century, environmental 
design immediately began to claim 
a special role in this area, as its key 
definition forms the semantic core of 
the post-modem culture. At the present 
stage, the range of environmental 
design has expanded and is able now 
to include many integral forms, so it 
can be called a culture-forming factor. 
Thus, environmental design is defined 
as a project activity that has cultural 
and communicative function and that 
combines professional and scientific 
knowledge on the basis of understanding 
of human problems [2, p. 10]. The revival 
of interest to the environmental approach 
in the late twentieth century is generated 
by the movement from disunity to the 
integrity, the consequence of which was 
a reorientation of contemporary design 
culture to the environmental design [10, 
P- 7]. 

With all the contradictions of 
theoretical concepts and compromising 
of practical implementations, environmental 
approach has changed the stmcture and 
appearance of many cities for the better. 
By pressing technocratic tendencies, 
it caused drastic changes in the 
professional ideology. Environmental 
approach was found to be associated 
with the current values for the modem 
mass consciousness. For the same time 
the active involvement of a broad arsenal 
of artistic and decorative techniques, 
color and graphic and plastic objects 
into the urban environment defines the 
living environment itself as a form of the 


existence of design and art forms, their 
synthesis, where the aesthetic sense is 
revealed not only by the work itself, but 
also through the environment, behavior 
and communication. Therefore the sign 
function of modem monumental and 
decorative forms and means of forming 
of the emotional and artistic potential 
consistently increases. Environment 
becomes an object of aesthetic 
perception, the space of the «aesthetic 
communication)). Hence the criteria of 
artistic quality of the environment are 
being updated. Among them one can 
see first of all originality, scale, tectonic 
organization, harmony, emotional 
orientation [9]. 

However, while fruitfulness is 
undoubted, environmental approach 
has many limitations. Its concepts 
are based on the relationships of the 
subject and object, considered as if 
from within the system. The content 
behind the term «environment)) is not 
only comprehensive, but also mobile, 
ambiguous. It is difficult to use it in 
the search for those invariants that are 
necessary as support for building the 
specific architectural language. Therefore, 
some researchers, such A. Ikonnikov, 
consider it to be appropriate to use the 
key concept of «space)), which has 
played a decisive role in the formation 
of the concepts of modem architecture 
in the XX century [6]. Obviously, the 
qualities of architecture, considered as 
special education-architectural space, 
created and producing as a special 
human space, human world, are related 
to its main substantive aspect. Therefore, 
the most important criterion for its 
assessment is aesthetic criterion. 

Architecture refers to the reasonably 
explored areas of human activity. A lot 
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of attention has been paid to the issues as an independent data and sensually society as a whole. These methods are: 
related to the study of aesthetic problems perceived value. Scientific views on architectural buildings, landscaping, 

of architecture, not only in the theory of aesthetics as the embodiment of the decorative and applied arts, industrial 

architecture. Among the scientists, who search for harmony with the universe of design, etc. In considering questions of 

adverted to the problems of architecture human are basics for the identification aesthetic evaluation of the architectural 

and its phenomena from the perspective of the essence of the aesthetic in the practice, we come to the problems of 

of aesthetic and philosophical architectural space [4, p. 527]. practical aesthetics - a specific area 

perspective, we can highlight the works Noting the presence of the aesthetic of knowledge, aimed at establishing a 
of L. Vygotsky, A. Losev, P. Florensky phenomenon in architecture, E. Biryukova harmonious objective environment of 

and V. Bychkov, O. Genisaretsky, concludes the existence of a range of human activity. It is primarily concerned 

M. Kagan, D. Lihachev, F. Martynov. issues in the architectural space that enter with the organization of the living space 

Understanding of artistic and aesthetic the field of aesthetic and philosophical of the person based on the principles of 

forms of architectonic arts is studied problems. These questions are in the beauty, harmony and order, connecting 
in works of the following scientists: topic of the general problem regarding herewith the aesthetic and utilitarian 

E. Vorobeva, N. Voronov, V. Glazychev, the consideration of the aesthetic qualities functions of the organized environment. 

A. Efimov, A. Yermolaev, E. Zherdev, (heterogeneous in origin) purpose and Some issues of practical aesthetics 

A. Ikonnikov, K. Kantor, G. Minervin, extent, of architectural objects within a associated with the space planning, 

A. Rappaport and others. Problems single architectural space, which has an construction of architectural forms, the 

related to understanding of artistic aesthetic expression. Explorer defines influence of color, sound, rhythm, and 

creativity in the field of architecture are the aesthetic and philosophical study of dynamics on the perception of the person, 

the most theoretically developed on the architectural space as one of forms of the his performance, health and mood, have 

aesthetic level. However, despite the large worldview manifestations, spiritual self- been the subject for discussions for 

number of studies, there is not enough determination, social and cultural self- centuries. However, practical aesthetics 

attention paid to the architectural space identification by means of architectural has been in a hidden, implicit form for 

on the aesthetic and philosophical level. forms, which find their expression in the a long time. Philosophers, art historians 

The fact is that architecture is spiritual pleasure from man’s relations and architects turned to the development 

not only art, but also a special kind with the architectural space as an aesthetic of some of its guidelines related to 

of perception of the world, the main object. the applied techniques in the field of 

content of which is a person (not only the Solving the problem is an object architecture, decorative arts, painting, 
material and common, but also the social, of scientific interest for the theory of etc. Only today, practical aesthetics and 

cultural and spiritual being). Architecture architecture and architectural practice. its practical application area are subject 

as such, as an object of study, should be It allows identifying the underlying to comprehensive understanding, 

seen as reality that has arisen as a result processes that have led to the birth A distinctive feature of practical 
of construction activities and which of a particular architectural form, the aesthetics is its functionality. The 

includes the process, the product and appearance of which is important precisely practical human activity creates the 

the result of human activity aimed at in the aesthetic-expressive existence world of things that are not works of art, 

building facilities of material and real, perspective of an architectural object of but serve to meet the necessities of life, 

material and artificial environment. the defined architectural space. It allows building a world of material culture with 

This formation, regarded as some of the avoiding the forced external imitation, its emotional expressiveness. However, 

architectural integrity in which diverse stylization, staying based on the internal the utility, functionality of objects 

architectural objects act as a single space structure and logic of the architectural and processes does not prevent them 

of the human existence, is denoted by form. This is especially important from having artistic and imaginative 

the term «architectural space». nowadays, when the urgent question features. Practical aesthetics involves 

Aesthetic architectural space about saving not individual works of art the analysis of personal living space as 
coordinates are essential to human in the field of architecture, but the entire an aesthetic object, identifying the role 

self-knowledge, as through architectural architectural landscape is raised [3]. of beauty, harmony and order in the 

space and its forms we hear the voice of Aesthetic environment organization process of perception and mastering of 
not only natural, utilitarian, everyday, is «a system of human impact on the human environment. But just like living 

social face of humanity, but also its nature, as well as material and objective space is not limited to characteristics 

spiritual appearance pertaining to the environment created by people, which of the environment, so as the practical 

spiritual life. Questions of spiritual self- determines the level of development aesthetics is not self-contained to 

determination and human existence by of a society culture, reflects social and environmental design, and is a way 

means of expressive forms of architectural aesthetic ideals and tastes of people» to include the individual to the world 

space are regarded as elements of the [11, p. 351]. Such a system is formed perceived as a space of action. In this 

aesthetic and philosophical area [3]. in the process of social and cultural context, the practical aesthetics is the 

Aesthetics is a philosophical continuum, and includes artistic and organic complement to the theoretical 

discipline, studying the area of expressive applied methods of organization of aesthetics, identifying and implementing 

forms of any sphere of reality, given living space of a single person and the its principles in real life, offering specific 
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space organization methods [8]. communication of theories of architecture of the area appearance of constantly 


The living space is built under the 
influence of certain values that guide a 
person in choosing between styles and 
lifestyles, goals and ways of achieving 
them, as well as the correlation of value- 
orientations of different individuals, 
social groups and representatives of 
different cultural traditions, that can be 
diametrically opposite. A person builds 
and improves his or her living space in 
accordance with the concept and cultural 
traditions, obtained in the course of 
education and training. Not only taste 
(as a selection criterion) serves as the 
guideline for such a design, but also a 
value system - material, social, cultural. 
Values we are protecting and aspiring to. 

Rules and forms of practical aesthetics 
are historically inconstant and follow the 
typical trends for the culture and society 
in general. In this case, the scientific 
position of K. Kantor is determining 
that the aesthetics, unlike other scientific 
knowledge, is always being revised 
again in each new era [7]. Type of the 
worldview and way of thinking are 
directly reflected in the perception of 
beauty, order and harmony, which leads 
to the emergence of traditional, as well as 
modem trends in the world of practical 
aesthetics. Orientational aesthetic senses 
(a sense of space, time, color, light, 
rhythm, line and symmetry) are aimed 
at organization of the material world. 
Its formed system of images becomes 
the basis for all human relationships. 
A sense of proportion combines all 
of these senses and reveals them to 
complement each other. Aesthetic senses 
lead to the cognition of the essential 
content of a cultural phenomenon, 
coupled with the world of values [8]. 

The artistic design of object-spatial 
environment today cannot be considered 
outside of the triad of «man - environment 
- culture» anymore. The culture creative 
architect’s activity most clearly reflects the 
essence of architecture and design as kinds 
of human activity, which result in certain 
changes in the human environment, and 
in particular in its objective environment. 
Introduction to the design of semantic 
definitions of the «way of life», «value 
of life», «behavioral situation» brings 
together the environmental issues with 
the cultural philosophy. Today it is 
solved on the level of interdisciplinary 


and design, cultural studies, sociology 
and psychology. In turn, the axiological 
approach to the design theory outputs 
the understanding of environmental 
design as a «complete, social and cultural 
phenomenon that solves global problems 
with a humanitarian orientation» [1, 

p. 22], 

Direction of the architecture for 
culture building is determined as the 
design object of material environment, 
including the man not as a passive 
consumer, but considering all personal 
emotional, aesthetic, cultural activity 
and value orientations. The result is 
justified as the «new view angle on the 
design object, which is considered not 
as a separate, isolated in space thing 
or environmental complex, but as an 
integral piece of reality - of the world» 
[2, p. 40], taking into account the active 
role of people in the environment. The 
response to changes in the environment is 
reflected in the perception of architectural 
objects and design components of the 
environment, in their emotional and 
artistic assimilation, the impact on 
the behavioral response, the spiritual 
orientation and cultural characteristics 
of the person. Digging deep into social 
problems of the environmental design 
requires understanding of the social 
and cultural basis of the synthesis of 
certain types of design and art work: 
architecture, urban planning, design, 
monumental and decorative art in the 
urban environment. 

Thus, the current stage of 
understanding of the aesthetic and 
philosophical aspects of the theory 
of architecture is associated with 
the development of the cultural 
paradigm of architectural creativity. It 
is also connected with the priority of 
consideration of architectural issues in the 
context of human life, paying attention 
to the spiritual and semantic aspects of 
the architecture space, development of 
the architecture humaneness improving 
concepts. Aesthetic and philosophical 
study of architectural space is particularly 
relevant in the world of today, as new 
territories are being constantly involved 
into the field of architectural space in the 
context of growing urbanization. There is 
a complex multi-level change in progress, 
which can be called «humanization» 


increasing earth’s surfaces. Hence the 
study of issues related to the current stage 
of architecture development focuses 
attention on the aesthetic phenomenon of 
one of the most extensive areas of human 
activity. We believe this requires greater 
attention to the development of the 
general cultural level of the professional 
architects’ creative potential. Therefore, 
further research complex approach to 
the acquisition of professional skills 
and personal qualities of students of 
architectural specialties in the system of 
higher education is required. 
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3JIEMEHTBI HHOOPMAHHOHHbIX 
TEXHOJIOTHH KAK CPE^CTBA 
£H3AHHA B HHTEPbEPAX 
nPOMbIHIJIEHHbIX nPE^nPHRTHH 

Ilo/uiecHafl O.B., npeno/jaBarejib, coHCKarejib 
Tpery6 H.E., oh/l apxHTeicrypLi, npo(J). 

XapbKOBCKaa rocy^apCTBeHHaa axa/jeMMA ^H3aiiHa h HCKyecTB, 
YKpaHHa 

B CTaTte paccMaTpHBaiOTcaBonpocBi ynacTna jpmHHepOB b npo- 
eKTHpOBaHHH HHTeptepOB npOMBimjieHHBIX nOMemeHHH, OJieMeHTBI 
HH(J)OpMaUHOHHBIX TeXHOJIOrHH, KaK JUOaHH-CpejICTBa C 03 AaHH 5 I KOM- 

(JiopTHOH npoH3BOACTBeHHon cpejjbi h noHCKH coBpeMeHHBix penie- 

HHH B 3 TOH OTpaCJIH. 

KjiiOHeBbie cjiOBa: npOH3BOACTBeHHi>m HHTeptep, ju^anH-cpejic- 
TBa, BH3yajii>HBie xapaKTepncTHKH, HHc})opManHOHHbie TexHOJiornn. 

y HaCTHHKH KOH(J)epeHUHH, 

HaunoHajiBHoro nepBeHCTBa no HayuHon aHajiHTHKe 


Digital Object Identification: http://dx.doi.Org/10.18007/gisap:tsca.v0i5.lQ24 


H H(^OpMaLIHOHHbie TeXHOJIOrHH (IT) 

b nocne/jHee BpeMn ctujih Heo6- 

XOTtHMBIM DJieMeHTOM pa3BHTHB^ JII060H 
cijiepbi HejiOBeuecKOH /jeirrejiBHOCTH. 
Ot nporpaMM ajih nepcoHajiBHoro kom- 
nBIOTepa £0 HaCTOJIBHBIX H3/jaTeJIBCKHX 
CHCTeM, 3JieKTpOHHBIX TaOjIHH,, CHCTCM 
ynpaBjieHHii 6a3aMH /jaHHBix, aneKTpoH- 
HBIX 3anHCHBIX KHH5KCK, 3JieKTpOHHBIX 

KajieH^apeii, HH(j)opMaiiHOHHBix chctcm 
(J iyHKLIHOHaJIBHOrO Ha3HaueHHa, KOHT- 
pojinpyiomHx caMBie pa3JiHHHBie napa- 
MeTpBI npOH3BO£CTBa H BJIHinomHX Ha 
3CTeTHuecKyio cocTaBjunomyio ycjiOBHH 
Tpy^a, Bee ocHOBaHO Ha IT. Ceimac hh- 
4)OpMaiIHOHHBie TeXHOJIOrHH BHe/JpUIOT- 
cn Ha mhothx npe/jnpHUTHnx, b opraHH- 
3auHnx h pa3JiHHHBix opraHax BjiacTH. 
Pa3pa6oTaHBi KOHiieniiHH BHe/jpeHHn IT 
b HayuHBie yupe^eHnu, (j)a6pHKH h t.^. 

HH(J)OpMaiIHOHHBie TeXHOJIOrHH B 
£H3aHHe npHMeHUIOTCH TtUBHO - OT R H- 
THTaJIBHOrO npOrpaMMHpOBaHHH CJI05K- 
hbix noBepxHOCTeii b 3proHOMHHecKOM 
npoMBmijieHHOM ^H3aiiHe ^o 3-D npoeK- 
THpOBaHHH H nOJIHOH aBTOMUTH3 aiI,HH 
H KOHTpOJIH BCeX CHCTCM 5KHJIOTO H o6- 
HiecTBeHHoro HHTepBepa. OpraHH3aiiH5i 
npOH3BO£CTBeHHOH Cpe^BI TaK5Ke BKJIIO- 
HaeT B ce6n 3JieMeHTBI HH(j)OpMaiIHOH- 
hbix TexHOJiorHH, oOecneuHBaiomHe on- 
THMajiBHBie TexHOJiorHuecKHe npoueccBi 
h BJiHuioiriHe Ha 3CTeTHHecKHe KanecTBa 
npoMBimjieHHBix noMememrii. 

JIio6oe npOMBimjieHHoe npe/jnpn- 
nTHe cjiejiyeT chhtutb komhjickchbim 
C pe/JOBBIM oObeKTOM, KOTOpBIH OXBaTBI- 


BaeT HIHpOKHH Kpyr CBH3aHHBIX C 5KH3- 
He/jenTejiBHOCTBio npocTpaHCTB. Cio/ja 
BXO/J5IT H HenOCpe^CTBeHHO npOH3BOTtCT- 
BeHHBie noMeirieHHn - uexa, np0H3B0#c- 
TBeHHBie yuacTKH, h BcnoMoraTejiBHBie 
- CKjia/jBi, xpaHHjiHiiia h 6biTOBBie noMe- 
iiieHHn, 30 hbi OTj^Bixa h pejiaKcaijHH 
pa60HHX. B COBpeMeHHBIX yCJIOBHHX 
xo3niicTBOBaHHn Bee 6ojibmee 3HaueHHe 
npHoOpeTaeT npoOjieMa yjiyumeHHn yc- 
jiobhh Tpyaa He 3a cneT KOMneHcau,HOH- 
hbix BBinjiaT, a nyTeM BHe/jpeHHn hoboh 
T eXHHKH, TexHOJiorHH, 03^0p0BJieHHH 
npOH3BO£CTBeHHOH cpe^Bi, yueTa Tpe- 

60BaHHH 3CTCTHKH Tpy/ja. 

O^HaKO npoOjieMa 3aKjnoHaeTC5i b 
tom, hto YKpaHHa, HaxojiacB b npejr- 
mecTByioiriHH nepno/j b KpH3HCHoii ch- 
Tyau,HH, OTCTajia b 3tom HanpaBjieHHH 
ot nepe^OBBix rocy/japCTB EBponbi, 
AMepHKH h ^a>Ke A3 hh. H xoth Ha ce- 
ro^Hn yKpaHHCKan npoMBimjieHHocTB 
Haxo^HTca Ha no^beMe, pa3BHBancb b 
COOTB eTCTBHH C HBIHemHHMH CBOHMH 

noTpe6HOCTHMH, OTCTaBaHHe b oOjiacTH 
TtH3aiiHa npoMBimjieHHBix npe^npmiTHH 
oneBHTtHO h Hy5K/jaeTCn b pemeHHH. 
HMen orpOMHyio MaTepnajiBHO-TexHH- 
necKyio 6a3y, oOecneneHHan cbohmh 
K a/jpaMH h pecypcaMH, yupaHHCKaa 
npoMBimjieHHocTB, TeM He MeHee, Bee 
eme TepneT o^hh npOMBimjieHHBiH kom- 
njieKC 3a /jpyrHM, b pe3yjiBTaTe pacTOp- 
>KeHHH 6bIBmHX BHyTpHC0I03HBIX CBH- 
3eii, noTepH Me5K^yHapo^HBix 3aKa30B. 
B to 5Ke BpeMn, rocyaapCTBeHHan nojin- 
THKa copneHTHpOBaHa Ha noTtAep>KKy h 


pa3BHTHe OTenecTBeHHoro npOH3BOTtn- 
Tejm. Hmchho cennac peaHHMHpyiOTCn 
ycTapeBmne npoMBimjieHHBie HHTepB- 
epbi, CTapbie uexa nepeopneHTHpyiOT- 
cn Ha HOBBie 3anpocbi h noTpe6HOCTH. 
B 3TOH CHTyaiTHH B03paCTaeT pOJIB BH- 
3yaJIBHBIX KOMMyHHKaiTHH, BJIHUHHe HH- 
(J)OpMai],HOHHBIX TexHOJiorHH Ha ^H3aHH 
HHTepBepOB. IT CTaHOBUTCH OAHHM H3 
3jieMeHTOB i^ejiocTHoro npouecca $op- 
MHpOBaHHH npOH3BO^CTBeHHOH CpeTtBI. 
YKpaHHa HMeeT pecypcbi ^jia hx BHe/j- 
peHHH B npOMBimjieHHOM CTpOHTeJIBC- 
TBe H peKOHCTpyKIIHH. «B HaCTHOCTH, 
no o6Hapo/jOBaHHBiM b anpejie 2011 
ro/ja TtaHHBiM OKcnepTOB BceMHpHoro 
3KOHOMHnecKoro 4 )0 PY Ma (B30), no 
peHTHHry pa3BHTOCTH HH(J)OpMaiIHOHHO- 
KOMMyHHKUTHBHBIX TCXHOJIOrHH YxpaH- 
Ha cpe/pi oueHeHHBix 138 CTpaH 3aH^jia 
JIHHIB 90-MeCTO, 3HaHHTeJIBHO yCTynHB 
tukhm coce^HM no CHT KaK PO (77 no- 
3huhh) h Ka3axcTaH (67-a). A B03maB- 
ji5hot cnncoK B30 IIlBeumi, CnHranyp 

H OHHJIUH^mi. ^aHHBIH peHTHHr Ba5KeH 

HMeHHO noTOMy, hto oh coBna^aeT c 
peHTHHTOM «CeTeBOH rOTOBHOCTH», TO 
ecTB yKa3BiBaeT Ha to, huckojibko Ta hjih 
HH an CTpaHa MHpa roTOBa HcnojiB30BaTB 
B peaJIBHOH 5KH3HH HH(J)OpMaiIHOHHBie 
TexHOJiorHH»[l]. Eojiee ohthmhcthhhbi- 
MH B CBOHX OLieHKaX 6bIJIH ynaCTHHKH 
Il-ro YKpaHHCKoro OopyMa YnpaBjieHHn 
HHTepHeTOM (KneB, ceHTnOpb 2011 r.), 
no MHeHHio KOTOpbix IT-pbiHOK b Yxpa- 
HHe HaxoTtHTca Ha nopore peBOJiioiiHOH- 
Horo CKanKa, nocjie KOToporo HanHeTCn 

ll 
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ero 6ypHtiH 3KCTeHCHBHBiH pocT. Ilpn 
3tom yyKQ cero/jHn, no ^aHHtiM H3Me- 
peHHH KOMnaHHH Pando Networks, 
YKpanHa bxo/jht b nepByio jjeomcy 
CTpaH c Handojibrnen CKOpocTBio Hh- 
TepHeT-Tpa(J)HKa (1190 K6/c npn cpefl- 
HeMHpOBOH CKOpOCTH 580 K6/c). Pe- 
ajiBHbie ^ocTH5KeHna YKpanHa HMeeT 
Ha pBiHKe nporpaMMHoro ayreopCHHra. 
55-60% OTenecTBeHHoro ayTCOpcnHra - 
3TO npO^yKI^HH Ha 3KCnOpT. B MHpOBOM 
peiiTHHre npOH3BO£HTejieH nporpaM- 
MHoro odecneneHHn YKpanHa 3aHHMaeT 
15 MecTO. HacHHTBiBaeTCii okojio tbich- 
hh KOMnaHHH, 3aHHMaK>mHxcn pa3pa- 
6otkoh nporpaMMHoro odecneneHHiL 
HO 0(j)HItHaJIBHBIM /jaHHBIM, 3£eCB 3a- 
HUTO OKOJIO 25-30 TBICUH yKpaHHCKHX 
cneiinajiHCTOB, xoth, HecoMHeHHO, Ha 
caMOM /jejie hx ropa3#o dojiBine [2]. 

HTaK, cero^Hn pa 3 JiHHHBie mnjiop- 
Mau,HOHHBie TexHOJiorHH npejyiaraiOT 
6 oJIBHIOe KOJIHHeCTBO Heo 6 xO^HMBIX 
BBIpa 3 HTeJIBHBIX Cpe/JCTB, C nOMOHJBK) 
KOTOpBIX M 05 KH 0 C 03 ^aTB yZJodHyiO H 

KOM(J)opTHyio padonyio cpe/jy. B npe^- 
HieCTByiOIH,HX CTaTBUX [3,4] MBI y5Ke 
paccMaTpHBajiH Handojiee nporpeccHB- 
HBie MaTepnajiBi h TexHOJiorHH, KOTopBie 
aKTHBHO nOBJIHUJIH Ha ^H3aHHepCKHe 
pemeHHn HHTepBepOB nocjie^Hee BpeMn. 
PeHB HIJia O HOBBIX OT^eJIOHHBIX H 06- 
JIHI^OBOHHBIX MaTepHaJiaX, OCBemeHHH 
H aBTOMaTH3HpOBaHHBIX ycTaHOBKax 
C03^aHHH MHKpOKJIHMaTa B npOH3BO£C- 

TBeHHoii cpe/je. 0/jHaKO, IT TaK)Ke bkjho- 
naiOT HMeHHO CHCTeMHyio opraHH3aiimo 
nepe^ann HHtjjopMaitHH, hto oneHB Ba>K- 
HO /JJHI COBpeMeHHOrO po60TH3HpOBaH- 
Horo npOH3BO^CTBa. Tax, HanpHMep, b 
ijexax orpOMHoro BceMHpHO H3BecTHoro 
aMepHKaHCKoro npe/jnpHUTHu no npOH3- 
BO^CTBy KapTO(J)eJIBHBIX h KyKypy3HBix 
HHncoB «Frito Lay» TexHOJiorHnecKHH 
npOLteCC nOJIHOCTBK) aBTOMaTH3HpOBaH. 
Padonan o^e^a ocHameHa HayniHHKa- 
mh, t.k. BKjnonaeT Ka>K^oro padoTaiome- 
ro b o6myio CHCTeMy BHyrpeHHeH cbh- 
3h. 3to C03^aeT omynjemie KOM(J)opTa h 
3am;HmeHHOCTH, nOCTOUHHOH CBH3H CO 
BceMH ynacTHHKaMH TexHOJiorHnecKO- 
ro npoijecca. BHeuiHe 3 to npouBjineTCn 
KaK CTaH^apTHBIH oOBe^HH^IOmHH 3jie- 
MeHT yHH(j)opMBi, npn/jaeT BH3yajiBHOMy 
BOCnpHUTHK) COBpeMeHHOe HH(J)OpMaH,H- 
OHHO-TexHHnecKoe 3BynaHHe (pnc. 1). 
HanHHHe podoTOB-yKjiaAHHKOB Ha cmia^ax 
Mera-pa3MepoB hjih po6oTH3HpOBaHHBie 
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KOHBenepHBie jihhhh npoH3BO^CTBa b 
nexax 3Toro npe/jnpHUTHu caMH no ce6e 
y>Ke co3^aiOT onpe^ejieHHBm jxmami 
npOH3BO^CTBeHHOH Cpe/JBI - HaCBimeH- 
hbih oOopyzjOBaHHeM HHTepBep HMeeT 
yKpynHeHHBie no Macnrrady 3JieMeHTBi, 
HjieHeHHe npocTpaHCTBa He no/piHHeHO 
pa3MepaM nejiOBeKa, ho eooTBeTCTBy- 
eT B03M05KH0CTHM H CKOpOCTHM po6o- 
TeXHHKH. B TO 7KQ BpeMH, UpKHe IJBeTa 
no^BH^cHoro odopyzjOBaHHn hbjbhotch 

CHraajiBHBiMH, npe^ynpe5K^aioiHHMH, 
aKijeHTHpyiOT BHHMaHHe padoTaioiHHx b 
ijexy jiio^eii Ha bo3mo)khoh onacHOCTH 
(pnc. 3, 4, 7). MoHHTOpBi, odecneHHBaio- 

mne nOCTO^HHBIH KOHTpOJIB npOH3BO^C- 
TBeHHoro npoi^ecca, a Tax 5Ke ynpaBJie- 



Phc. 1 



Phc. 3 



Phc. 5 



Phc. 7 


HHe HM, BHOCHT B HHTepBep 5KHBOCTB H 
aKijeHTHBie CBeTOBBie naraa, npHBjieKa- 
K)T BHHMaHHe padOHHX K TOHKaM KOH- 
TpOJUL npH 3TOM (JjyHKHHOHaJIBHOCTB, 
neTKan KOMno3HijHOHHan opraHH30BaH- 
HOCTB n03B0JHH0T CBeCTH K MHHHMyMy 
BH3yajiBHoe omymeHHe neperpyaceHHoe- 
th HHTepBepa TexHOJiorHnecKHM odopy- 
^OBaHHeM, BBi^ejiHTB MecTa ynpaBjieHHn 
H KOHTpOJM B HCKHe CaMOCTOUTCJIBHBie 
30hbi, HHor/ja OT^ejieHHBie ctckjhihhbimh 
neperopo^KaMH, tjxq Bee 3proHOMHHHO 
h coMaciHTadHo padoTaiomHM. C tohkh 
3peHHH ^H3aHHa C03£aK>TCH ^yTypHCTH- 
necKHe, nonTH «KOCMHnecKHe» HHTepBe- 
pBi b i^exax adcojnoTHO «3eMHoro» (nn- 
meBoro) Ha3HaneHHn (pnc. 2, 5, 6, 8). 



Phc. 4 



Phc. 6 



Phc. 8 
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PncyHOK 1. HayniHHKH BHyTpeHHen 
CBH3H KaK 3JieMeHT yHH(j)OpMBI. 3aBO£ 

Frito Lay, CIHA 

PncyHOK 2. CeHCOpHan naHejiB yn- 
paBjieHHii maBHbiM KOHBeiiepoM. 3aBO^ 
Frito Lay, C1IIA; PncyHKH 3,4. Po6otbi- 
aBTonorpy3HHKH Ha cioia^ax totoboh 
npO^yKIIHH C 60JIBHIHMH, HeCOOTBCTCT- 
Byion^HMH nejiOBeKy, MacniTa6aMH 
npocTpaHCTBa. 3aBO£ Frito Lay, C1I1A; 
PHCyHKH 5,6. ABTOMaTH3HpOBaHHBIH 
Texnpoiiecc Ha 3aBO^e KOMnaHHH Illy 
no npOH3BO^CTBy KO(j)e, FTrajiHa. Koht- 
pOJIBHBie MOHHTOpBI, CCHCOpHBie naHCJIH, 
BBi^ejieHHe 30H kohtpojia; PncyHOK 7. 
Po6oT-yKjia/jHHK C03^aeT (jjyrypHCTHHee- 
Kyio amoctjiepy Ha CKjia/je Frito, C1I1A; 
PncyHOK 8. U,H(|)poBBie naHejin n Ta6jio 
- yao6HBIH H flOCTynHBIH KOHTpOJIB 

YnacTHe £H3aiiHepOB b npoijecce 
npOeKTHpOBaHHJI npOH3BO£CTBeHHOH 
cpe/jBi 3 aKjHonaeTCH b yMeHHH bbihbhtb 
KOHCTpyKTHBHBie 0 C 06 eHH 0 CTH 3TOH 
cpe/jBi h TBOpnecKOM noHCKe xy/j05Kec- 
tbchhbix pemeHHH b H36paHHOH 06 - 
JiaCTH. CerO^Hil K npHBBIHHBIM KOMnO- 
3HIJHOHHBIM ^H3aHHepCKHM Cpe/JCTBaM, 
TBKHM KaK H,BCT, MeTpOpHTMHHeCKHe 
3aKOHOMepHOCTH, h tjj., /jo6aBjunoTca 
3JieMeHTBI HH(J)OpMai^HOHHBIX TeXHOJIO- 

thh, o6jiernaiomHe h yrjiydjimomHe xy- 
^o5KecTBeHHO-o6pa3Hoe pemeHHe. 

Ha (j)aKyjiBTeTe cpe/jBi» 

CTyneHTBi, npe^e Bcero, OBjia/jeBaiOT 
nepBBiMH HaBBiKaMH 3-D npoeKTHpOBa- 
hhh npocTpaHCTBa HHTepBepa, hto caMO 
no ce6e nBjraeTCn npnMeHeHneM IT b 
cpe^OBOM /prsainie. Hmchho b pa3pa6oT- 
Ke npOMBinijieHHoro oGueKTa CTyneHTBi 
CTaJIKHBaiOTOI C Heo6xO£HMOCTBK> BHe^- 
peHHil HH(J)OpMapHOHHBIX TeXHOJIOTHH 
b npoH3BO/jCTBeHHyio cpe/jy c yneTOM 
K0Mn03HH,H0HH0-XyZJ,0}KeCTBeHHBIX Tpe- 
6oBaHHH. Ono3HaBaTejiBHa5i h npe/jyn- 
pe^HTejiBHaa OKpacxa o6opy/jOBaHini 
AonojiH^eTca HajiHnneM 3JieKTpoHHBix 
MOHHTOpOB, OTpa5KaiOiqHX npOI^eCCBI 
KOHTpojm ochobhbix napaMeTpoB npOH3- 
BO^CTBa. HH(j)opMaipioHHBie Ta6no, ceH- 
copHBie Ta6jiHi^Bi h yKa3aTejiH, cncTeMa 
6ecnpOBO^HOH cbh3h pa3HBix no^pa3- 
^ejieHHH He tojibko ycKopmoT h ynpo- 
maiOT TexHOJiorHnecKHe npoijeccBi, ho 
h o6ecneHHBaiOT (JiyHKrtHOHajiBHOCTB, 
/jenaiOT pa6onee BpeM>mp0B05K^eHHe 

KOM(|)OpTHBIM, 3CTCTHHCCKH npHUTHBIM. 
npHMeHeHHe b 30Hax pejiaKcaijHH h 
KOMH aTaX OT^BIXa 3JieKTpOHHBIX MOHH- 



Phc. 11 


TOpOB, BO/J5IHBIX CTCHOK H 3KpaHOB, CBe- 
TO/JHO/JHBIX MHOrOI^eJieBBIX CHCTeM, BH- 
/jeo h ay/jHoannaparypBi o6ecneHHBaiOT 
nOJIHOIieHHBIH OT/JBIX H BOCCTaHOBJICHHC 
pa60HHX. Bee 3TH 3JieMeHTBI BHe/JpUIOT- 
ca b npoeKTBi HHTepBepoB CTyneHTaMH 
cneiiHajiH3aiiHH «HHTepBep n o6opyno- 
BaHne» npH pa3pa6oTKe npon3BO^CTBeH- 
hbix noMen^eHHH h KOMHaT OT/jBixa pa3- 
JIHHHBIX npOMBIHIJieHHBIX npe/jnpmiTHH 

(pnc. 9-12). 

PncyHKH 9, 10. CBeTO/pio/jHBie na- 
Hejin CTeH h neperopo^OK c 3a/jaHHBiMH 
H3MeH>ieMBiMH napaMeTpaMH b noMe- 
nteHHH pejiaKcarpiH ijexa no o6)KHry 
CTeHOBBIX JierK 06 eT 0 HHBIX 6jiokob h b 
KOMHaTe OT/jBixa uiBeiiHoro KOM6nHaTa 
(cTy^eHnecKHe npoeKTBi). 

PncyHKH 11, 12. npHMeHeHne HHtjiop- 
MannoHHbix TexHOJiornH b npoeKTax hh- 
TepBepoB npoMBiHuieHHBix npe^npHHTHii: 
MOHHTOpBI KOHTpOJM XHMHHe CKOTO COCTa- 
Ba BHHa B pa3JIHBOHHOM Hexy KpBIMCKOTO 
BHH3aB0^a; 3jieKTpoHHoe Tadjio noKa3are- 
jieii MHKpoKjiHMara h 3Heproy CTaHOBOK 
pexa no c6opKe aBTOMo6njiBHBix rnaccH 
(cTyz^eHnecKHe npoeKTBi). 

TaKHM o6pa30M, b HHTepBepax 
npOH3BO^CTBeHHBIX 3,Zl,aHHH /pmHHe- 
pBI HCnOJIB3yiOT pa3JIHHHBie 3JieMeHTBI 
HH(J)OpMaiI,HOHHBIX TeXHOJIOTHH, HTO 
n03B0JI^eT HM £OCTHHB MBKCHMaJIBHOH 
BBIpa3HTeJIBHOCTH H yjiyHHIHTB BH3y- 
ajiBHBie xapaKTepHCTHKH noMemeHHH, 
o6e cnenHBaTB OjiaronpHUTHyio amoc- 
(jjepy Ha paOoneM MecTe ^Jia coTpyz^HH- 
KOB npOMBIHIJieHHBIX npe/jnpHUTHH. 
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EXAMINATION OF FERROCONCRETE 
CEILING PANELS UNDER THE 
INFLUENCE OF SHOCK LOADSAT 
PROGRESSING CRUSHING 
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F. Zhaukhanov, Postgraduate Student 
Pavlodar State University named after S. Toraigyrov, 
Kazakhstan 

The authors consider problems of calculation of ferroconcrete 
constructs in relation to matters ofthe emergency shock influences of 
various intensity. This problem has beenarising more and more often in 
recent years in the work of engineers engaged in designing of objects 
with different functions. 
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impulse, progressing crushing, construction, constructions. 
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n podueMa pacneTa 5 Kejie 3 o 6 eTOH- 
HBIX KOHCTpyKUHH Ha aBapHHHBie 
yuapHbie bo3ughctbh^ pa 3 JiHHHOH hh- 
TeHCHBHOCTH b nocjieuHHe rouBi Bee do- 
nee ocTpo BCTaeT nepeu HH 5 KeHepaMH, 

3aHHMaioiuHMHcn npoeKTHpOBaHHeM 
odneKTOB pa3JiHHHoro Ha3HaueHHn [1,2]. 
TaKHe B03ueHCTBHn, b dojiBHiHHCTBe 
cnyuaeB, othocatcii k hh3kockopoc- 
thbim [3.. 5]. Ouhhm h 3 Handojiee pac- 
npocTpaHeHHtix THnoB nepeKpbiTHH 
3UaHHH H HH5KeHepHBIX COOpy5KeHHH 
nBjimoTcn nepeKpBiTHn H3 5Kejie3o6e- 
tohhbix njiHT, onepTBix no KOHTypy Ha 
5Kene3o6eTOHHBie pnrejiH h upyrne ono- 
pBI, KOHCTpyKUHH, HaHje Bcero BOCnpH- 
HHMaioiuHe ynoMAHyTBie B03ueiiCTBHn. 
Ilo 3TOMy rany Hepe/jKO bbihojihaiot- 
cn nepeKpBiTHn ydemnu rpanmaHCKOH 
odopOHBI, COOpy5KeHHH XHMHHeCKOH, 
He4)Tera30B0H npoMBimneHHOCTH h 
pnua upyrnx o6bcktob, KOTOpBie MoryT 
HCnBITBIBaTB B03UeHCTBHfl KpaTKOB- 
peMeHHBix uHHaMHnecKHx Harpy30K 
pa3JIHHHOH HHTeHCHBHOCTH. Pa3BHTHC 
CTpOHTeJIBCTBa npOMBimjieHHBIX 3UaHHH 
C B3pBIBOOnaCHBIMH TCXHOJIOTHHeCKHMH 
npoueccaMH, nonBneHHe B3pBiBnaTBix 
BeiuecTB, nuepHoro opy}KHn H.T.n. npn- 
Beno k HeodxouHMOCTH pacneTa CTpo- 
HTeJIBHBIX KOHCTpyKUHH Ha UCHCTBHe 
B3pBIBHBIX B03UeHCTBHH, nOCJieUCTBHil 
kotopbix BBi3BiBaeT odpymeHHe H npH- 
BOUHT K MHOTOKpaTHBIM yuapHBiM Ha- 
Tpy3KaM H JIOKaJIBHBIM nOBpe}KUeHHJIM 

b BHue uenHOH peaKUHH ot 3jieMeHTa k 


3neMeHTy. KoTOpoe, b kohchhom cneTe, 
npHBOUHT k odpymeHHio Bcero coopy- 
5KeHHn. Run o6bihhbix rpancuaHCKHx 
h npOMBimjieHHBIX coopy^emm, cne- 
UHajiBHO He npeuHa3HaneHHBix ujhi hx 

BOCnpHOTHn, 3TH HaTpy3KH 5IBJHHOTC5I 
CJiynailHBIMH aBapHHHBIMH B03UGHCTBH- 
9MH, OUHOKpaTHO UCHCTByiOIUHMH Ha 
KOHCTpyKUHIO [6]. npH UCHCTBHH 3THX 
Harpy30K k KOHCTpyKumiM TaKHx co- 
opy5KeHHH npeuT>nBjineTC5i tojibko ouho 
T pedoBaHne: KOHCTpyKUHH uojdkhbi bbi- 
uep5KaTB Harpy3Ky, He BBi3BaB odpyrne- 
Hne eoopynceHHn. no3TOMy, b 3thx cny- 
nanx b tbkhx coopy5KeHHnx MoryT 6 bitb 
U onyiueHBi 3HanHTejiBHBie ocTaronHBie 
ueijjopMauHH necyiunx KOHCTpyKUHH h 
ua>Ke noKajiBHBie pa3pymeHHn ouhoto 
HJIH HeCKOJIBKO H3 HHX, HO He npHBO- 
umune k odpymeHHio coopy5KeHHH hjih 
nacTH ero. 

Pa3pymeHne ouhoh hjih hcckojibkhx 
3jieMeHTOB Hecyiueii chctcmbi M05KeT 
npHBecTH k neperpy3Ke upyrnx ocTaB- 
HIHXC5I 3JieMeHTOB 3TOH CHCTCMBI. 3 t 0 
M05KeT CTaTB npHHHHOH odpymeHmi ue- 
jioto coopyjKeHHn. B tbkhx cjiynanx ujhi 
odecneneHnn coxpaHHOCTH 3uaHHn ot 
odpymeHHn TpedyeTcn odecnenHTB He- 
cyiuyio cnocodHOCTB ocTaBmnxcn 3Jie- 
mchtob Hecyiueii chctcmbi h coxpaHHTB 
ero odiuyio ycTOHHHBOCTB uance npH 

BBIKJIIOHeHHBIX OTUCJIBHBIX 3JICMCHTaX. 

B CBH3H C BBimeH3JI05KeHHBIM, B 
nocjieuHHe rouui, HHTepec rpa}KuaHC- 
khx HH5KeHepOB odpaiueH k npodjieMe 


conpOTHBjieHHn }Kejie3o6eTOHHBix kohc- 
TpyKUHH K KpaTKOBpeMeHHBIM UHHa- 
MHnecKHM B03uencTBHnM ot nporpec- 
CHpyioiuHx odpymeHHH, Korua 3aiuHTa 
3uaHHH b aBapHHHBix CHTyauHnx, b nep- 
Byio onepeuB, uojDKHa 6 bitb opneHTHpo- 
BaHa He Ha uonyiueHHe pa3pymeHHH, a 
Ha odecnencHHe 6e3onacHOCTH jiioueii 
H B03M05KH0CTH HX 3BaKyaUHH, Ha pe- 
ajiH3auHio HeodxouHMoro }\jm 3Toro 
3anaca BpeMeHH [6]. nou nporpeccnpy- 
ioiuhm odpymeHHeM noHHMaeTcn pac- 
npocTpaHeHne HanajiBHoro jiOKajiBHoro 
noBpe}KueHHn b BH^e uenHOH peaKUHH 
ot 3jieMeHTa k 3jieMeHTy, KOTOpoe, b 
kohchhom cneTe, npHBOUHT k odpyme- 
hhk) Bcero coopy)KeHHn hjih Henpo- 
nopuHOHajiBHO dojiBHiOH ero nacTH. 
npHHHHOH pa3pymeHHn mojkct 6bitb 
jiiodan H3 MH05KecTBa nepenHCJieHHBix 
aBapHHHBix CHiyauHH, KOTOpBie He pac- 
CMaTpHBaiOTC>I B o6bihhom npOeKTHpO- 
BaHHH. B to 5Ke BpeMn 3eMjieTpnceHmi, 
n05KapBI, CHJIBHBie BeTpBI, Ha KOTOpBie 
npOH3BOunTCn pacneTBi 3uaHHH b co- 
OTBeTCTBHH CO CTpOHTeJIBHBIMH HOp- 
MaMH, TaK5Ke He UOJDKHBI npHBOUHTB 
k nporpeccHpyioiueMy odpymeHHio. 
EoJIBmHHCTBO 3apy6e5KHBIX CTaHUapTOB 
CTpOHTejiBHoro npoeKTHpOBaHHn ynn- 
TBIBaiOT B03M05KH0CTB B03HHKHOBeHHn H 

noTeHunajiBHBie nocjieucTBHn nporpec- 
cnpyioiuero odpymeHmi ot aBapHHHBix 
B03UeHCTBHH. 

Upe3BBIHaHHBie CHTyaUHH, BBI3BaH- 
HBie 3anpOeKTHBIMH HCTOHHHKaMH, B 
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o6meM cjiynae, Henpe/jcxa3yeMBi h cbo- 
RKTCK X JIOXaJIBHBIM aBapHHHBIM B03- 
/jeHCTBHUM Ha XOHCTpyXIJHH 3/jaHHH, B 
6ojn>niHHCTBe cjiynaeB, Ha nepexpBiTHa. 
PacneT TaKHx nepexpBiTHH Ha ^eHCTBHe 
yKa3aHHbix Harpy30K npoH3Bo^Hjica 
pa3^ejii>HO /yin njiHT h 6ajiOK, ncnojiB- 
3y n MeTO/jBi, yHHTtiBaiOHiHe pa6oTy 
KOHCTpyxi^HH b ynpyron h njiacTHnec- 
KOH CTa/JHJIX [1,2]. npH TaKOM Tpa/JHIJH- 
OHHOM npOeKTHpOBaHHH BBinOJIHUeTCn 
noajieMeHTHBiH pacneT, T.e. o6ecnenH- 
BaeTcn Tpe6yeMaa Ha/jencHOCTB xa5x/joro 
OT^ejiBHoro 3JieMeHTa. IIpH 3 tom Ha- 
^e^cHOCTB noHHMaeTca, xa k cbohctbo 
coopy}xeHHa bbihojihutb CBoe (jiyHx- 
H,HOHanBHoe Ha3HaneHHe c Heo6xo/jH- 
mbim xanecTBOM b TeneHHe npe/jycMOT- 
peHHoro cpoxa sxcnjiyaraijHH. Taxan 
no3JieMeHTHa5i npoBepKa Ha3BiBaeTcn 
MeTO^OM HaHCJia6eHHiero 3jieMenra h 
npHCBaHBaeT Been xoHCTpyxyHH Tono- 
jiorHio nocne^OBarejiBHoro coe/jHHeHHn 
3JieMeHTOB, HTO B /jeHCTBHTeJIBHOCTH 
He Bcer/ja Tax h M05xeT CBH^eTejiBCTBo- 
BaTB 06 HMeiomHxcn 3anacax Hecymeii 
cnoco6HOCTH. IIocxojiBxy onpe/jejiHTB 
Ha^e^cHOCTB Been xoHCTpyxyHH He 
npe/jCTaBjineTcn bo3mc»xhbim b BH/jy 
3HaHHTeJIBHOH Tpy/JOeMXOCTH, to Ha- 
^e^cHOCTB Bcero coopy}xeHHn TpaxTy- 
eTca nepe3 Ha/jemiocTB ee oxzjejiBHBix 
3JieMeHTOB. KoHCTpyXIIHH /JOJI5XHBI 
6 bitb pa3pa6oTaHBi Tax, hto6bi orpaHH- 
HHBaTB 3(J)(J)exT MecTHoro pa3pymeHHn 
h npe/joTBpanjaTB hjih mhhhmh3hpo- 
BaTB nporpeccnpyiomee o6pymeHHe. 
CoopyixeHHtf /jojhxhbi npoexTHpoBaTB- 
C5I, B03B0/JHTBC5I H 3XCnjiyaTHpOBaTBCn 
Tax, hto6bi ymep6, B03HHxaiomHH xax 


ene^CTBHe aBapHHHBix co6bithh, He /jo- 
CTHraji pa3MepOB, HecoH3MepHMo 6 ojib- 
HIHX, HeM nOCJie^CTBH5I H3HaHaJIBHOTO 
jioxajiBHoro noBpe}x/jeHHn. [6] 

ABTOpaMH 6 bijih npOBe^eHBi 3xc- 
nepHMeHTanBHBie Hccjie/jOBaHHn no- 
Be/jeHHa 5xejie3o6eTOHHBix njiHT npn 
HH3xocxopocTHBix y/japax. Harpy5xeHHe 
ocymecTBjinjiocB Ha cneipiajiBHO cxohc- 
TpynpoBaHHOH ycTaHOBxe na/jaiomHM 
rpy30M-HH^eHTep0M, npe/jCTaBjunomHM 
enjIOHIHOH CTaJIBHOH IJHJIHH/Jp C BMOH- 

THpoBaHHBiM ^HHaMOMeTpoM /yin onpe- 
/jejieHnn chjibi y/japa. B npoBe/jeHHBix 
HCCJie^OBaHHax onpe/jejiHjiHCB cjie/jyio- 
iiyie ocHOBHBie HanpaBjieHHa: xjiaccH- 
(jmxayHn cxeM pa3pymeHHa, xapaxTe- 
pHCTHXH cjiynaHHBix y/japHBix Harpy30x, 
hx xnaccH(j)Hxaiptti, H3yneHHe oco6eH- 
HOCTeii noBe/jemin 6eTOHa, apMaTypBi 
h 5xejie3o6eTOHa, Mecraoe noBe/jemie 
5xejie3o6eTOHa b 30He xoHTaxra c y/japn- 
ioii/hm TenoM, o6iyee noBe/jeHHe xohc- 
TpyxpHH npn y/japHBix B03/jeiicTBHnx. 

1. KjiaccHtjmxayHn cxeM pa3py- 
meHHa. Ha ocHOBaHHH sxcnepHMeH- 
TauBHBix Hccjie^OBaHHH nojiyHeHBi 
neTBipe cxeMBi pa3pymeHHn ncejie3o6e- 
TOHHBIX njiHT npH /jeHCTBHH y/japHOH 
Harpy3XH. 

npoHHxaHHe (X) mo}xho onpe/je- 
jihtb, xax bxo/j Tena (y/japHHxa) b mh- 
rneHB (njiHTy) 6e3 cxbo3hoto npOHHxa- 
HHa nocjie/jHen. 

Otxoji (t s ) - 3to pa3pymeHHe no/j 
^eiiCTBHeM pacT^THBaiOHtHx Hanpnnce- 

HHH, B03HHXai0H^HX npH OTpa5XeHHH 
BOJIHBI C5XaTHH OT TBIJIBHOH nOBepXHOC- 
th njiHTBi. nocne noiiBjieHHa OTxona 
o6pa3ei; npaxTHnecxH pa3pymeH, Tax 


xax npn 3 tom o6Ha>xaeTC>i apMaTypa 
(pHcyHXH 2, 3). ^a h caMa OTxojiBHaa 
npo6xa aBJi>ieTC>i “cHapa^OM”, xoto- 

pBIH B CBOK) OHepe^B M05XeT HaHeCTH 
noBpe}x^eHH5i, to ecTB iiBjiaTBca bto- 
pHHHBIM y^apHHXOM. Rim y^apHHXOB 
6 ojibhioto /jnaMeTpa otxoji BBi3BiBaeTca 
MeHBHIHM npOHHXaHHeM. 3 to o6bhchh- 
eTcn TeM, hto yzjapHHx cp aBHHTe jibho 
6ojibhioto ^naMeTpa, c MajiBiM OTHorne- 
HHeM dlh , C03/jaeT pacnpocTpaHeHHBra 
no 3HanHTejiBHOH mioma/jH b njiaHe 

y^ap, BBI3BIBaiOmHH OTXOJI BCJie/JCTBHe 
y^apHBIX BOJIH OXaTHU OT HH>XHeH no- 
BepXHOCTH nJIHTBI. B TO 5Xe BpeMU 
npoHHxaHHe b cnjiy 6 ojibhioh njioma- 
^h HeBejraxo. no Mepe yMeHBHieHHa 
^naMeTpa yzjapHHxa, yqap CTaHOBHTca 
6oJiee XOHLteHTpHpOBaHHBIM H M05XeT 
BBI3BBTB OTXOJI 3a CHeT ^BH^CeHHH XOHH- 
necxoH npo6xn, o6ycjiOBjieHHOH cpe30M 
6eTOHa, xoTOpaa BBi6HBaeTCn H3 hjihtbi 
( pncyHOx 26). 

B np0THB0n0JI05XH0CTB npOHHXa- 
hhk) {X) npn npo6HBaHHH (t p ) y^apHHX 
HacxB03B npoxo^HT njimy (pncyHXH 3a). 
3 to HMeeT MecTO jihhib b cjiynae oneHB 
6 ojibhihx cxopocTeii HMnyjiBca hjih 
H pe3BBIHaHHO TOHXHX njiHT. 

Ha pHcyHxax 2 h 3 noxa3aHBi bh^ 
otxojibhoh npo6xH npn HarpyjxeHHH 
njiHTBi yn,apHHX0M d = 50 mm. Pa3py- 
rneHHe npOHCxo^HJio ot cpe3a no 6oxo- 
boh noBepxHOCTH yceneHHoro xoHyca, 
OTaMeTp BepxHero ocHOBaHHH xoTopo- 
ro paBHajica ^naMeTpy y^apHHxa. npn 

3TOM Me5X^y HOpMaJIBK) X nOBepXHOCTH 
h o6pa3yiomeH 6 oxoboh noBepxHOCTH 
xoHyca b 30He npHjioixeHHa Harpy3XH 
cocTaBjiaji < 45. 
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OTKOJibHaa npo6Ka 2 k/ 6 njiHTbi II1-5-3 Hh2khhh noeepxHOCTb njiHTbi 3II1-5-3 

Phc. 3. CxeMbi o6pa30BaHHH ae())eKTOB npw yaape no njiHTaM 


Ha ocHOBaHHH npoBeaeHHbix hc- 
nbiTaHHH mo>kho caejiarb cneayiomHe 

BBIBOabl. 

1. npoBeaeHHbie HcnbrraHHn iijiht 
noKa3ajin, hto napaMeTp hx pa3pyme- 
HHH 3aBHCHT, HiaBHblM C)6pa30M, OT Ha- 
HajiBHon ckopocth yaapa V Q h cootho- 
rneHHH d/h. 

2. B OTJIHHHe OT BbICOKOCKOpOCTHbIX 
yaapoB, npH hh3kockopocthbix Bbi6nBa- 


eTCfl 6eTOHHan npo6xa, HMeiomaa (]iop- 
My yceneHHoro KOHyca. 

3. YBejiHHeHHe /piaMeTpa yaapHHKa 
d npH Tex 5Ke V Q9 M yp9 h nepeBoaHT xa- 
paKTep pa3pymeHHa H3 pa3pnaa npo6n- 
BaHM B pa3p5ia OTKOJia. 

^ajibHeHinee yBejiHHeHHe anaMeTpa 
yaapHHKa nepeBoaHT xapaicrep pa3py- 
uieHHH H3 MecTHoro b o6ih;hh. 

4. YBejiHHeHHe V Q npH Hen3MeHHbix 


ocTajibHbix napaMeTpax M05KeT npHBec- 
th k H3MeHeHHio xapaKTepa pa3pyme- 
hhh, HanpHMep, ot o6mero k MecraoMy 
(OTKOJiy). 

5. nporaSbi 3ameMjieHHbix iijiht 
OK a3ajiHCb MeHbrne, ne m b mapHHpHo- 
onepTbix njiHTax. 

CxeMbi pa3pymeHHn KBaapaTHbix h 
npaMoyrojibHbix njiHT OKa3ajincb naeH- 
thhhmmh b 30He yaapa, HO nporH6bi 
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npflMoyrojiBHbix iijiht b cjiynae o6mero, 
Bbirne, neM pa3pyineHna KBa/jpaimix. 

6. B KanecTBe npe^ejibHoro coctoji- 
hhji no npoHHocTH npn MecraoM Aenc- 
tbhh yaapa paecMaTpnBaeTCJi otkoji. 

7. Pe3Koe B03pacTaHne 3HaneHHH 
fle(j)opMaiiHH Ha6mo^aeTC5i okojio mio- 
ma^KH KOHTaKTa, npnneM BejinnHHBi Ae- 
(J)opMaiinn b KOJiBijeBOM HanpaBjieHHH B 
2-3 pa3a MeHBme 3HaneHHH pa^najiBHBix 
Ae(J)opMaiiHH. 

3oHa pacnpocTpaHeHna MaKCHMajiB- 
HBIX AG(})OpMai^HH COCTaBJHieT 2-2,5 
^naMeTpa y^apHHKa. 

8. rtpn o6meM ^e(J)opMHpOBaHnn 
njiHT pa3pymeHne HacTynano jih6o 
BCJie^CTBne o6pa30BaHna “BeepHon” 
cxeMBi, jih6o oGbihhoto o6mero Mexa- 
HH3Ma, B KOTOpOM pa^HaJIBHBie njiaCTH- 
necKne mapHnpBi pacxo^TOi ot tohkh 
npHji05KeHHfl ao KpaeB njiHTBi. 

9. Hanano BBiKpamnBaHna 6eTOHa 
npn yAape He 3aBncnT ot KOJinnecTBa 
apMaTypBi n He CAep5KHBaeTC>i eio, ho 
3HaneHHe apMaTypBi cymecTBeHHO bjih- 
aeT Ha 3aBepmaK>meM 3Tane BBiKpamn- 
BaHHJL 
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MATHEMATICAL MODEL OF PORTLAND CEMENT KINETICCURING REGIMES 

IN SULFUR-LIMY SOLUTION 
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A. Nizamutdinov, Postgraduate Student 
E. Zaytseva, Student 
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The article covers the chemical method of concrete mixes modifying by setting themin sulfur-limy solution. Mathematical models of 
concrete curing dynamics are found, depending on concentration of sulfur in the solution, namely: 

- steady curing rate is observedinthe solution with low content of chemical additives (concentration of S common = 0,5-2, 5 g/1); 

- obviously unsteady curing rate is observed in the solution with sulfur concentration at the range of 3 to 180 g/1; 

- steadily high curing rate is observed in the solution of corresponding saturation (up to 220 g/1). 

Keywords: mathematical models, modifying, concrete mixes, sulfur-limy solution, curing, durability. 
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A t the heart of receiving the 
quick-hardening Portland cement 
characterizedduring hydration by high 
thermal emission catalyzing the reaction 
as a whole, liesthe high subtlety of 
crushing of clinker among the silicates 
of which the high-basic aliteprevails. 

There is a basis to consider that 
braking of spontaneously begun 
hydration of the potentially active alite 
in ordinary cements is caused by the 
kinetic restrictions arising first of all at 
a hydrolytic stage of a full cycle of a 
mineraldissolutionreaction. These are 
caused by overstrain of crystallization 
of calciumhydroxide liberatingon the 
surfaces of an alitegrain due to the 
development of solid-phase nature of 
reaction. It is remarkable that the subtlety 
of crushing of clinker among the silicates 
of which the beliteprevails, isn’t that 
effective in regard to the acceleration of 
curing of cement, because in comparison 
with alite cements it doesn’t provide 
the due level of a thermal emission, 
which is caused by absence of the gentle 
atoms of calcium hydrating with a high 
thermal emissionin structure of the 
latter. Such distinction in the structure 
of ties between molecules of alite and 
belite caused high energy of activation 
of reaction of protonization at the latter 
ties, causing destruction of a molecule 
and releasing of atoms of calcium, 
mixing up into the liquid phase, the 
speed of which substantially depends on 
the concentration of protons in it. 

It seems obvious that the effect of the 
majority of known additivesaccelerating 
the curing is explained by the 
improvement of solubility of 
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calciumhydroxide, preventing the 
passivation of a surface of grain at 
the stage of its initially spontaneous 
liberation [1]. 

As the properties and practice of 
pozzolanic cement testify, the activation 
of the majority of the Portlandcements 
containing among its the silicates 
both high-basic and the low-basic 
compounds of silicates, at the expense 
of the adjustable working pH of a liquid 
phase towards the reduction can become 
effective only when ensuring the under- 
saturation of a liquid phase with calcium 
hydroxide. Otherwise at the same time 
with belitereaction activation, additional 
restrictions to alitehydrolysis caused by 
pHdecrease will lead to the reduction of 
the workingpH and deceleration of the 
wholehydrationreaction. 

Calcium polysulfideis particularly 
interesting. Its water solutions are 
received by the dissolution of powder 
sulfur in the water suspension of 
hydroxide of calcium [2] heated to 
boiling. Such sulfur-limy solution 
promotes the increased activity of a 
Portland cement. Its components have 
small cost, and application of it allows 
utilizing sulfur being an industrial 
productionwastein some cases. Thus 
efficiency of activation is higher in 
relation to cements in which the hard 
belite prevails. This is explained by the 
limited solubility of reagent and the 
deficiency of the injected poly sulfide 
not providing (in case of highly alite 
cements) the involvement of all the 
calciumhydroxide liberated in the 
system into the reaction. This includes 
the experimental solution of a problem 


of receiving quick-hardening Portland 
cement by activation of the cheapest 
belite [3]. 

In order to reveal influence 
of concentration of sulfur in a 
solutemedium-aluminatePortlandcement 
of M400, large filler - limy rubble, small 
filler - river sand (a ratio between large 
and small filler is 4:1) were used. Limy- 
sulfuric solutewas received through 
the dissolution of powder sulfur in the 
suspension of calciumhydroxide heated 
to 90-95°C. The weight structure of a 
dry mix was accepted in the ratio of 
S:Ca(OH) 2 = 2:1, corresponding to 
stehiometry of the reaction. The mass 
of sulfur was accepted at the rate of 
220 g/1 in a final suspension preparation. 
At such a high extent of saturation 
of a limy-sulfur solution the ratio of 
sulfurpolysulfide (S poli ) and thiosulfate 
(S tio ) was approximately equal in it 4. 
The polysulphidic component of lye 
is presented by a mix of calciumtetra- 
andpentasulfidewith the prevalence of 
the latter. 

At tempering of a dry part of a 
concrete mix at first the calculated 
amount of a preparation was added. 
Then additive water it was brought to 
a normal density of dough, considering 
thus the total volume of mixing liquid 
and volumeof water itself in it. 

The analysis of the obtained data 
shows that nature of dynamics of a 
durability acquisition can be various 
depending on concentration of sulfur in 
a solute, namely: steady course of curing 
without the nonrecoverabledumping 
of durability observed at small 
concentrations of a solute of 
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limy-sulfur solute (concentration of 
S =0,5-2 g/1); obviously non- 

steady course of curing observed in 
the range of concentrations of sulfur in 
a solute from 2,5 g/1 of the dissolved 
sulfur to rather high concentration of 
150-180 g/1. And at last, we allocate area 
of the high concentration corresponding 
to over- saturated broths (215-220 g/1). 

In order to determine the 
mathematical model of kinetic 
modes of curing of concrete mixes 
[4] 3 full factorial experiments were 
established. They covered three areas 
of durabilityacquisition dynamics. The 
following were accepted as factors in 


all three cases: X 1 - concentration of 
sulfur in a solute, g/1; X 2 - consumption 
of cement in a concrete mix, %; 
X 3 - time of curing of concrete (taking 
into accountthe logarithmic dependence 
of curing in time under standard 
conditions; for our kinetic modes we 
simplified this dependence to the linear 
one, intentionally setting the general 
described modelas the purpose). 

5 samples for each test were made. 
Output indicators are presented in 
table Y i; - mean values of the received 
durability for the first factorial 
experiment, MPa; Y 2 - mean values of 
the received durability for the second 


factorial experiment, MPa; Y 3 - mean 
values of the received durability for the 
third factorial experiment, MPa. 

The received initial equations of 
regressionswere checked for the im- 
portance of coefficients and adequacy 
of the model. Checking coefficients of 
equations for the importance using the 
Student’s coefficient it was revealed that 
all equations contained non- significant 
coefficients, i.e.the received models can 
be used for the general description of the 
process, but not for specific decision- 
making. After discarding non-signifi- 
cant coefficients the model checked for 
adequacy using the Fischercriterion. As 

Tab. 1 


Variation of factors for the first complete factorial experiment 


Factors 

-1 

0 

+1 

X,,g/1 

0 

1,25 

2,5 

x 2 , % 

9 

12 

15 

X 3 days 

7 

18 

29 


Tab. 2 


Variation of factors for the second complete factorial experiment 


Factors 

-1 

0 

+1 

X„ g/1 

20 

40 

60 

x 2 , % 

9 

12 

15 

X 3 days 

7 

18 

29 


Tab. 3 

Variation of factors for the third complete factorial experiment 


Factors 

-1 

0 

+1 

X,, g/1 

200 

210 

220 

X 2> % 

9 

12 

15 

X 3 days 

7 

18 

29 


Tab. 4 

Plan of the completed full factorial experiments 


Testnumber 

Majorfactors 

Interconnections 

Durability, MPa 

X, 

X 2 

X 3 

x,x 2 

x 2 x 3 

x 1 -x 3 

x,x 2 x 3 

Y, 

Y 2 

Y 3 

1 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

30,5 

21,0 

30,0 

2 

- 

+ 

+ 

- 

+ 

- 

- 

30,7 

9,9 

29,5 

3 

+ 

- 

+ 

- 

- 

+ 

- 

11,1 

14,7 

19,3 

4 

- 

- 

+ 

+ 

- 

- 

+ 

10,1 

9,4 

18,0 

5 

+ 

+ 

- 

+ 

- 

- 

- 

24,5 

30,0 

24,9 

6 

- 

+ 

- 

- 

- 

+ 

+ 

25,3 

11,9 

30,5 

7 

+ 

- 

- 

- 

+ 

- 

+ 

8,77 

10,2 

11,8 

8 

- 

- 

- 

+ 

+ 

+ 

- 

6,3 

4,2 

11,6 
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a result of data processing the following 
equations (describing all the three kinetic 
modes of curing of concrete mixes in the 
limy- sulfur solute) were received: 

y= 18,41 +9,34 x 2 +2,19x 3 - 

- 0, 56x^4- 0,66 x 2 x 3 ; 

y 2 = 13,91 + 5,06^ + 4,28x2 + 

+ 2, 23XjX 2 - 2,59x 2 x 3 - 0, 96x^5 

y 3 = 21,95 + 6,77x2 + 2,25x3 - 

- 0,825x 1 x 2 - 1,23x 2 x 3 + 0,9XjX 3 . 

Analyzing the received models it is 
possible to draw a conclusion: 

1) Values of aO testify to the initial 
considerable excess of durability of sam- 
ples in areas of low (up to 2,5 g/1) and 
too high concentrations (220 g/1) of the 
solutecaeteris paribus; 

2) In the first and in the third equa- 
tion concentration of a Portlandcement 
(or the concrete brand)has the greatest 
influence, in the second equation - con- 
centration of sulfur in a solute; 

3) Joint influence of concentration 
of sulfur with the level of a Portland ce- 
ment in the first and in the third modes of 
curing slow down the process - this posi- 
tively affects the initial stage of forma- 
tion of a rigid framework of a material; 
while in the second mode they accelerate 
the process - which leads to further self- 
damage of samples and negative joint in- 
fluence of these factors in time, i.e.with 


the third factor; 

4) Due to the absence of the third 
factor and its negative joint influence 
with other factors in the second equa- 
tion, it is possible to decide for sure that 
the kinetic mode of curing of concrete 
samples in the middle area of sulfurcon- 
centration (from 2,5 to 180 g/1) is non- 
stable in time; 

5) Additional factor of improvement 
of durability in the third mode of cur- 
ing is the joint strengthened influence of 
high concentrations of sulfur in time, i.e. 
the first and third factors. 
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O AHHM H3 KpHTepneB 3(j)(j)eKTHB- 
HOCTH HCnOJIB30BaHHH u,eMeHTa 
b 6eTOHe M05KeT 6bitb OTHomeHHe pac- 
xo^a KjiHHKepa - HanSoiiee Aopororo 
h 3HeproeMKoro ero KOMnoHeHTa, k 
npouHOCTH 6eTOHa (Kr/MIIa). 6e- 

TOHOB HH3KOH H CpeAHCH npOHHOCTH 
3TOT KpHTepHH npH HCnOJIB30BaHHH Tpa- 
Ahhhohhoto nopTjiaHAfleMeHTa paBeH 
15-17 [1], Aim 6eTOHOB npouHOCTbio 
3 5... 40 Mila - 12-14, npn npouHOCTH 
6eTOHa 60... 80 Mila, npH ncnojib30Ba- 
hhh coBpeMeHHbix cynepnAacTH(j)HKa- 
TOpOB H MHKpOKpeMHe3eMa - HaXOAHTCH 
b npeAejiax 7-10. ^ajiBHeiimee noBbi- 

meHHe 3(j)(j)eKTHBHOCTH ncnojib30BaHHH 
KJIHHKepa B03M05KH0 npn OAHOBpeMCH- 
HOM nOBbimeHHH ero aKTHBHOCTH, HO 
3 tot nyTb cymecTBeHHO ycuoACHneT h 
yBejiHHHBaeT 3HeproeMKOCTb nporo- 
BOACTBa HeMeHTa. IIoBbimeHHe npo- 
hhocth 6eTOHa Ha pHAOBbix AeMeHTax 
B03M05KH0 TAK5KC npH npHMCHeHHH 
AOpornx xHMHnecKHx h MHHepajib- 
HblX AOOaBOK. Il03T0My Ba)KHO HailTH 
3KOHOMHnecKH npHeMjieMbie cnoco6bi 
yMeHbmeHHH coAepAcaHHH KjiHHKepa 
b ueMeHTe 6e3 chhacchha akthbhocth 
nocjieAHero, a takacc npouHOCTH 6eTOHa 
Ha ero ocHOBe. 

EBponeHCKHH CTaHAapT Ha ueMeHT 
EN 197-1 npeAycMaTpHBaeT npOH3- 
boactbo mjiaKonopTjiaHAfleMeHTa c 


MHHHMaJIbHbIM COAGp^KAHHCM KjiHHKe- 
pa 5-20%, a TaK5Ke mnpOKoro cneKTpa 
KOMno3HH,OHHbix h nyimouaHOBbix ue- 
MeHTOB. MajiOKjiHHKepHbie neMeHTbi, 
HanojiHeHHbie npOMbimjieHHbiMH otxo- 
AAmh (mjiaK, 30Jia-yHoe), hmciot p ha 
nOJI05KHTeJIbHbIX OCOOeHHOCTeH. Ohh 
npHBJieKaiOT HH3KOH CTOHMOCTblO, hx 
npOH3BOACTBO MeHee 3HeproeMKO, no3- 
BOJineT yTHjiH3HpOBaTb HaKonjieHHbie 
OTXOABI, COKpaTHTb BpeAHbie Bbl 6 pOCbI 
b aTMoe^epy. Oahako takhc ueMeHTbi 
noxa He cahihkom nonyjinpHbi cpeAH 
npoH3BOAHTejieii 6 eTOHa, maBHbiM 06 - 
pa30M H3-3a OTHOCHTeJIbHO HH3KOH aK- 
THBHOCTH (HanOojiee pacnpocTpaHeH- 
Haa MapKa M400), mcajighhoto Ha 6 opa 
npOHHOCTH H nOBbimeHHOH BOAOnOT- 
pe 6 HOCTH. 

Oahhm H3 nepcneKTHBHbix HanpaB- 
jieHHH nOBbimeHHH akthbhocth h Apy- 
THX CTpOHTeJIbHO-TeXHHHeCKHX CBOHCTB 
MaJIOKJIHHKepHbIX K0Mn03HII,H0HHbIX l[Q- 
MeHTOB HBJIHeTCH MexaHO-XHMHHeCKAH 
akthbaithh [2], AOCTHraeMaa KOMnjieKC- 
hbim npHMeHeHHeM tohroto H3Mejibne- 
HHH BIDKyiAHX B COHeTAHHH C BBCAGHHCM 
3(j)(j)eKTHBHbIX XHMHHeCKHX A06aBOK. 

B HCCJieAOBAHHHX 6bIJI HCnOJIb30- 
BaH KjiHHKep 3AOJi6yHOBCKoro 3aBOAa 
“BojibiHb-U,eMeHT” eneAyiomero MHHe- 
pajiorHnecKoro cocTaBa: C 3 S - 57,10%. 
C 2 S - 21^27%, C 3 A- 6,87%, C 4 AF - 12,19%. 


B KanecTBe MHHepajibHbix Ao6aBOK npH- 
HHTbl 30Jia-yHOC EypHITbIHCKOH T3C 
H rpaHyjIHpOBAHHblH AOMeHHblH HIJiaK 
KpHBOpoiKCKoro m eT ajuiyprHH e c ko - 

ro komOhhata c MOAyJieM ochobhocth 
M q = 1,1 H K03(j)(|)HUHeHTOM KaHeCTBa 
K = 1,44. KaK cyjib^aTHbiii komhohcht 

H AKTHBH3ATOP TBepACHHH mjiaKOBbIX 
AeMeHTOB Hcnojib30BajiH (j)oc(J)orHnc- 
AHTHApaT POBeHCKOrO no “A30t”. 
XHMHHeCKHMH AO^ABKAMH CJiy5KH- 
jih: HHTeHCH(j)HKaTOp noMOJia - npo- 
nHJieHrjiHKOJib; cynepnjiacTH(|)HKaTOp 
Cn-l(C-3) HoBOMOCKOBCKoro npeAnpH- 
hthh “IIojiHnjiacT”; rHnepnjiacTH(j)HKa- 
Topbi Ha aKpHjiaTHoii - Mapei Dynamon 
SP3, h Ha nojiHKapOoKCHjiaTHoii ochobc 
- Sika VK 225; ao6abkh - peryjiHTopbi 
TBepAeHHn: xjiopHABi KajibAHH h }Kejie- 
3a, cyjib(j)aTbi HaTpHH h 5Kejie3a, a TaK5Ke 
(JjTOpHA KaJIbAHH H KpeMHe(j)TOpHCTbIH 
HaTpHH. 

IlepCneKTHBHblMH KOMn03HH,HOH- 
HblMH BIDKyiAHMH COBpeMeHHbIX 

6eTOHOB hbjihiotch npeAJi05KeHHbie B 
cepeAHHe 80-x toaob npomjioro cto- 
jieTHH AeMeHTbi hh3koh BOAonoTpe6- 
HOCTH (EI,HB) [3]. npH COAep)KaHHH 
KjiHHKepa 30... 50% ohh o6jiaAaiOT no- 

BbimeHHOH AKTHBHOCTblO, HHTCHCHBHO 
TBepAeiOT H HMeiOT BOAOnOTpe6HOCTb 
Hr = 16... 18%. B KanecTBe MHHepajib- 
Horo HanojiHHTejiH IfHB uejiecoo6pa3HO 
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Hcnojn>30BaTB npo^yKTBi TexHoreHHoro 
npoHcxo5K^eHH5i o6jia^aiomHe bbicokoh 
pa3M0JI0Cn0C06H0CTBI0 - niJiaKH, 30JIBI. 

3ojia-yHoc ninpoKO HcnojiB3yeTCn 
KaK KOMnOHeHT LjeMeHTOB, 6eTOHOB H 
paCTBOpOB. HaKOnneH 3HaHHTCJIBHBIH 
nojio)KHTejiBHBiH onBiT ee Hcnojn>30Ba- 
hhji b 6eTOHax h pacTBopax [4], a Taic- 
>ice b komiio3hij,hohhbix AeMeHTax [5]. 
Tpe6oBaHHa k 30Jie xax KOMnoHeHTy ije- 
MeHTa cboaotch k orpaHHHeHHio ncrrepB 
npH npoKajiHBaHHH (< 5%), C0Aep5KaHHn 
CBo6o^Horo CaO ( < 2,5%) h iacjiohhbix 
okchaob (< 3%). IlepBBie ABa noKa3Are- 
JI5I AJIJI HCn0JIB30BaHH0H B HaniHX HCCJie- 
AOBaHHIIX 30JIBI EypHITBIHCKOH T3C Ha- 
xofliiTCii Ha rpaHH ^onycTHMoro, o^Haxo 
onBiT ijeMeHTHoro 3aBO^a b r.HHKOJiaeB 
(JlBBOBCKaa o6ji.) CBH^eTejiBCTByeT o 

B03M05KH0CTH HCn0JIB30BaHHH 3TOH 
30JIBI B KaneCTBe aKTHBHOH MHHepaJIB- 
HOH ^o6aBKH B IjeMeHT. 

B xo^e Hccne^OBaHHH 30Jioco^ep}Ka- 
HJHX U,HB H3MeH5IJIH CO^ep5KaHHe 30JIBI- 

yHOC ot 30 ^0 50%, Ao6aBOK - cynep- 
njiacTH(J)HKaTOpOB (CII) ot 0,4 ao 1% 
h yAejiBHon noBepxHOCTH ot 5000 ao 
7000 cm 2 /e OnpeAenajiH HOpMajiBHyio 
rycTOTy (Hr) H,eMeHTa, ero npoHHOCTB 
Ha C5KaTHe (aKTHBHOCTB) H Ha H3Th6 b 
B03pacTe 2, 7 h 28 cyTOK. KpoMe 30jibi 
h KjiHHxepa u,eMeHT coAep5Kaji Taioice 
10% AOMeHHoro nuiaxa. Tpa(J)HHecKHe 

3aBHCHMOCTH, HJIJHOCTpHpyiOH^He aK- 
THBHOCTB HCCJieAyCMBIX LjeMeHTOB, npH- 
BeACHBI Ha pHC. 1 . 

AHaJIH3Hpya HX, npHXOAHM K BBIBO- 
Ay, hto yBenHHeHHe yAejiBHon noBepx- 
HOCTH S yfl CBBIHie 5000 CM 2 /r npHBOAHT K 
pOCTy aKTHBHO CTH ACMCHTa BO BCe CTpO- 
KH TBepACHHa. B HaCTHOCTH, H3MCHCHHC 

S ot 5000 k 6000 cm 2 /r npHBOAHT k 
yBejiHHeHHio akthbho cth AeMeHTa Ha 
10-15%. OAHaKO npn npH6jiH5KeHHH S 
k 7000 cm 2 /t HaOjuoAaeTca b ochobhom 
yBejiHHeHHe paHHeii npOHHocTH, a b 
B 03pacTe 28 cyT. bo3mo>kho Aa>Ke hcko- 
TOpOe CHH5KeHHe aKTHBHO CTH H,CMCHTa. 
nOOTOMy nOBBIHieHHa^ AHCnepCHOCTB 
Bimymero ijejiecoo6pa3Ha tojibko jxnn 
oOecneHeHHJi bbicokoh paHHeii npo- 

HHOCTH. 

npH CpaBHHTeJIBHBIX HCCJICAO- 
BaHH^x ycTaHOBjieHO, hto H3 Bcex 
cynepnjiacTH(J)HKaTOpOB HaHOojiBinyio 
aKTHBHOCTB BiDKymero oOecneHHjio 
npHMeHeHHe cynepnjiacTH(j)HKaTopa no- 
jiHKapOoKCHjiaTHoro THna Sika VC 225, 
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hto oOBucHaeTca ero HaHOojiBineH 
BOAopeAyAHpyioiAeH choco6hoctbio. 
OnTHMajiBHBiii ero pacxoA b cocTaBe 
L(HB cocTaBjineT 0,7%, hto npHBOAHT 
K pOCTy aKTHBHO cth b 22,2 pa3a BO BCe 
epOKH npH npOHHX paBHBIX yCJIOBHUX. 
CynepnjiacTH(J)HKaTOpBi axpHnaTHoro 
h Ha(j)TajiHH(j)opMajiBAerHAHoro THnoB 
MeHee 3(j)(j)eKTHBHBi. 

TaKHM o6pa30M, HcnojiB30BaHHe 
30JiBi-yHOC b KanecTBe MHHepanBHoro 
HanOJIHHTeJIH ACMCHTOB HH3KOH BOAO- 
nOTpe6HOCTH n03BOJHieT CHH3HTB co- 
Aep)KaHHe KjiHHKepa b acmchtc ao 40% 
h o6ecneHHTB npH 3tom npoHHOCTB Ha 
C5Karae ao 60 Mila. yMeHBHieHHn 
3Hepro3aTpaT npH noMOJie b cocTaB 
KOMnjieKCHoro MOAH(f)HKaTOpa Taxoro 
AeMeHTa HapnAy c cynepnjiacTH(j)HKaTO- 
pOM BBOAHTCH HHTeHCH^HKaTOp noMOJia, 
HanpHMep nponHjieHrjiHKOJiB. 

fl,ajiBHeHHiee chh^cchhc coAep)Ka- 
HHH KJIHHKepa B AeMeHTe (HH5Ke 20%) 
B03M05KH0 npH 3aMCHe 30JIBI-yHOC AO- 


MeHHBIM HIJiaKOM H BBCACHHH B COCTaB 
KOMnjieKCHoro MOAH(j)HKaTOpa u,eMeHTa 
HHTeHCH4)HKaTOpOB TBCpACHHH - (j)OC- 
4)ornnca h (JiTOpHAa KajiBAHn. 

HccneAOBaHHa MajiOKjiHHKepHoro 
HuiaKonopTjiaHAAeMeHTa (HiniJ,) 6bijih 
BBinojiHeHBi c HcnonB30BaHHeM Mare- 
MaTHnecKoro njiaHHpOBaHHn 3KcnepH- 
MeHTa. PeajiH30BaH TpexypoBHeBBiH 
naTH^aKTOpHBiH nnaH Ha-5, ycjiOBHa 
njiaHHpoBaHHa KOTOporo npHBeACHBi b 
Ta6ji. 1. 

nocjie o6pa6oTKH h CTamcTHHec- 
Koro aHajiH3a 3KcnepHMeHTajiBHBix abh- 
hbix nojiyneHBi MareMaTHHe ckhc moacjih 
BOAOACM eHTHOrO othohichhh ao- 

CTH5KCHHH CTAHAapTHOH KOHCHCTCHAHH, 
a TaK5Ke aKTHBHOCTH AeMeHTa b B03pac- 
Te 7 h 28 cyT. b bhac nojiHHOMHajiBHBix 
ypaBHeHHH perpeccHH. rpa(j)HHecKHe 
3aBHCHMOCTH, HJIJHOCTpHpyiOmHe BJIH- 
HHHe TeXHOJIOrHHeCKHX (JiaKTOpOB Ha 
aKTHBHOCTB Hini) B B03paCTe 28 cyT., 
npeACTaBjieHBi Ha pnc. 2. 


Rc*, 

Mna 


a) 



S yA , avi 2 /r 


Rf*. 

Mna 



Rok. 

Mna 



Sika, % 


Rok, 

Mna 



Phc. 1. BjiHHHHe TexHOJiorHnecKHx (JiaKTopoB Ha npoHHOCTb 30JiocoAep»camHx 
U,HB Ha c^caTHe b B 03 pacTe 28 cyT. (a) h 2 cyT. ( 6 ) 
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Ta6ji. 1 I 


Ycjiobhh njiaHHpoBaHHH 3KcnepHMeHTa 


No 

n/n 

3HaHeHHH (J)aKTOpOB 

VpOBHH BapBHpOBaHHH 

HHTepBaji 

BapBHpOBaHHH 

HaTypajiBHBie 

Ko^HpoBaHHBie 

-1 

0 

+1 

1 

Co^ep)KaHHe KjiHHKepa,% 

x , 

5 

12 

19 

7 

2 

Co^ep}KaHHe (j)oc(j)orHnca b nepecneTe Ha S0 3 , % 

x 2 

3,12 

4,67 

6,23 

1,55 

3 

YzjejiBHan noBepxHOCTB, cm 2 /t 

X 3 

3000 

4000 

5000 

1000 

4 

Co^ep}KaHHe CaF 2 , % 

X 4 

0 

1 

2 

1 

5 

Co/jep5KaHHe C-3, % 

x 5 

0 

0,5 

1 

0,5 



R 3ii , Mill 
36 


5 






□ jsiati 
3 ZB 32 

□ 26 29 

■ 3356 

■ 7053 



■32-35 

□ 29-32 

□ 2fi 20 

■ 7356 

■ 29-23 




□ 3206 

□ 29 37 

□ 2953 

■ 23 2« 

■ 20 23 


Pnc. 2. BjlHHHHe TeXHOJIOrHHeCKHX ^aKTOpOB Ha aKTHBHOCTb MaJlOKJlHHKepHOTO UIIIU, 


AHanH3Hpya npe^CTaBjieHHBie Ha 
pHC. 2 rpa(j)HKH, npHXO^HM K BBIBO^y, 
HTO npH yBeJIHHeHHH C0^ep5KaHHH KJIHH- 
Kepa b npHHOTBix npe^ejiax BapBHpOBa- 
HHH aKTHBHOCTB UHIl], yBeJIHHHBaeTCH 

Ha 10-15%. Taioice ho3hthbho Ha npo- 

HHOCTB BJIHHeT yBeJIHHeHHe C0Aep5KaHHa 
^o6aBKH (j)TOpH£a KaJIBI^HH, OnTHMaJIB- 
Hoe co^ep5KaHHe xoToporo cocTaBjineT 
1% ot MaccBi i^eMeHTa. ^ajiBHeinnee 
yBejiHHeHne ero co/jep5KaHH5i npHBO- 
flHT k cna^y npOHHOCTH o6pa3ijOB, hto 


oObuchuctch yBejiHHeHneM BO/jonoT- 
pe6HOCTH. PoCT aKTHBHOCTH Ha6jHO- 
^aeTCn h npH yBejiHHeHHH #o onpe- 
flejieHHoro onTHMajiBHoro 3HaHeHHn 
ya,ejiBHOH noBepxHOCTH BiDKymero. ^jih 
B cex cocTaBOB BiDKymero yBejinneHne 
aKTHBHOCTH /jocTHraeTcn BBe^eHHeM 
cynepnjiacTH^HKaTOpa, yMeHBinaiome- 
TO BO^OnOTpe6HOCTB. OnTHMaJIBHBIH 
pacxoji cynepnjiacTH(J)HKaTOpa nojiHKap- 
OoKCHjiaTHoro THna b cocTaBe Birnyme- 
ro cocTaBjiaeT 1%. YBejiHHeHHe co/jep- 


5KaHHn (J)oc4)orHnca ^o 7,5% (4,63 % y 
nepecneTe Ha S0 3 ) npHBO^HT k pocTy 
aKTHBHOCTH BiDKymero, ho ^ajiBHenmee 
ero yBejiHHeHne OTpHijarejiBHO CKa3Bi- 
BaeTca Ha npOHHOCTH. 

B /jaHHoii pa6oTe 6 biji bbihojihch 
pn£ onBiTOB no HCCJie^OBaHHio bjihuhhh 
ycKOpHTejien TBep/jeHHn Ha npOHHOCT- 
HBie xapaKTepHCTHKH HuiaKonopTjiaH- 
OTeMeHTa c pa3JiHHHBiM 3HaneHHeM 
y^ejiBHOH noBepxHOCTH. Pe3yjiBTaTBi 
Hccjie^OBaHHH npHBe/jeHBi b Ta6ji. 2. 
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Ta6ji. 2 
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BjiHHHHe ycKopHTejieii TeepAeHHH Ha npoHHOCTb MajioKjiHHKepHoro 1111113, 


No 

Uo6aBxa 

YAenBHaa noBepxHOCTB 

3000 cm 2 /r 

YAejiBHaa noBepxHOCTB 

4000 cm 2 /r 

Bha 

CoAep- 
}xaHH e 
Mac.% 

B 

n 

npOHHOCTB, Mna, 

B 

n 

npOHHOCTB, Mna, 

npH H3TH6e 

npH C5XATHH 

npH H3TH6e 

npH C5XaTHH 

7 cyT. 

28cyT 

7 cyT 

28cyT 

7 cyT 

28cyT 

7 cyT 

2 8 cyT 

1 

Be3 AoOaBox 

- 

0,33 

5,1 

0,33 

16,3 

25,4 

0,32 

7,4 

32,8 

10,8 

48,3 

2 

Na 2 SiF 6 

1,0 

0,35 

7,1 

9,5 

28,4 

33,2 

0,34 

6,5 

9,0 

26,0 

44,1 

3 

Na 2 SiF 6 

2,0 

0,38 

6,8 

9,5 

29,6 

44,3 

0,37 

7,4 

9,0 

21 

45,6 

4 

Na 2 S0 4 

1,0 

0,36 

5,6 

9,6 

20,2 

40,8 

0,34 

8,6 

10,8 

26,6 

48,3 

5 

Na 2 S0 4 

2,0 

0,36 

5,0 

8,4 

16,2 

36,0 

0,36 

7,4 

11,1 

26,2 

47,5 

6 

Fe 2 (S0 4 ) 3 

1,0 

0,34 

5,4 

8,9 

17,6 

40,5 

0,34 

7,7 

10,1 

27,6 

46,7 

7 

Fe 2 (S0 4 ) 3 

2,0 

0,36 

5,2 

8,8 

13,4 

21,8 

0,36 

6,5 

11,2 

24,2 

42,1 

8 

CaCl 2 

1,0 

0,31 

4,0 

8,2 

15 

23,6 

0,35 

5,1 

9,9 

16,5 

41,8 

9 

CaCl 2 

2,0 

0,32 

4,7 

8,6 

22 

23,4 

0,36 

5,1 

10,0 

26,0 

41,3 

10 

FeCl 3 

1,0 

0,34 

4,9 

8,6 

19 

23,8 

0,34 

9,2 

10,2 

31,4 

45,1 

11 

FeCl 3 

2,0 

0,35 

4,7 

8,9 

19,2 

19,7 

0,36 

8,1 

10,7 

29,2 

47,4 


nojiyneHHbie pe3yjiBTaTBi yxa3BiBa- 
K)T Ha to, npH yBejiHHeHHH yuejiBHon 
noBepxHOCTH TTTTTTX ot 3000-3200 cm 2 /r 
AO 4000-4500 cm 2 /t npOHHOCTB yBejin- 
HHBaeTca nonra b ABa pa3a. OAHaico, 
CyH^e CTBCHHO yBCJIHHHTB npOHHOCTB 
BiDKymero c yAejiBHOH noBepxHOCTBio 
3000 CM 2 /r M05XHO HCnOJIB3y>I yCKOpH- 
Tejin TBepAeHHfl. HaH6ojiee 3(j)(j)exTHB- 
HBIM yCKOpHTeJieM AJIJI MaJIOKJIHHKep- 

hoto HuiaKonopTjiaHAAeMeHTa flBjuieTca 
KpeMHe(j)TopHCTBiH HarpHH (Na 2 SiF 6 ). 
IlpOHHOCTB BJDxymero npH yBejiHneHHH 
ero coAep)KaHH>i a o 2-% pacTeT 6ojiee 


neM b 1,5 pa3a, ho AajiBHeHmee yBejin- 
neHHe C0Aep5KaHH>i Na 2 SiF 6 npHBOAHT 

K CHH5XCHHK) npOHHOCTH, HTO CBH3aHO 

c yBejiHHeHHeM B/U,. C yBejiHneHHeM 
yAejiBHOH noBepxHOCTH ao 4000 cm 2 /r 
BJiHaHHe ycKopHTeneH TBepAeHH^ Ha 
npoHHOCTHBie xapaKTepncTHKH BJDxy- 
mero CTaHOBHTCa HC3HaHHTCJIBHBIM. 

Ha onTHMajiBHOM cocTaBe BJDxy- 
mero HCCJieAOBajiH bo3mo>xhoctb no- 
jiyneHHa BBicoxonpoHHBix 6ctohob. 
3anojiHHTejiaMH cjiy5XHjiH rpaHHTHBin 
me6eHB (J)paKAHH 5-20, a Tax^xe xBap- 
AeBBiH necoK c MOAyneM KpynHOCTH 


1,9 h coAepixaHHeM npHMecen ao 2%. 
B xoAe HccjieAOBaHHH ycTaHOBjieHBi 
onTHMajiBHBie B/U, h onpeAejieHBi (J)H3H- 
KO-MexaHHHecKHe cbohctba 5XCCTXHX h 
JIHTBIX 6eTOHHBIX CMCCCH Ha OCHOBe 30- 

jiocoAepixamHx U,HB. npHBeAeHHBie b 
T a6ji. 3 HexoTopBie pe3yjiBTaTBi cbhac- 
TejiBCTByiOT o tom, hto npH pacxoAe 
AeMeHTa 500 kt/m 3 h cc>Aep>xaHHH kjihh- 
xepa b BiDKymeM 40% mo}xho ncmyHHTB 
JIHTBie 6eTOHHBie CMeCH npOHHOCTBK) 
CBBime 80 Mna. Yacjibhbih pacxoA 
KJIHHKepa B TaKOM 6eTOHe COCTaBHT 

Bcero 2,5 xr/Mna. 


Ta6ji. 3 


IIpoHHOCTb 6eTOHa c Hcnojib3oeaHHeM 30JiocoAep5KamHx U,HB 


PacxoA, xt/m 3 

B/U 

Bha h 

cc>Aep)xaHHe Cn 

nOABH5XHOCTB 
CMeCH, CM 

npoHHOCTB 6eTOHa Ha oxarae, 
Mna, b B03pacTe 

U,HB* 

xjiHHxepa 

3 cyT. 

7 cyT. 

28 cyT. 

500 

200 

0,27 

Sika VC225, 1% 

PK=32 

42,8 

58,5 

80.5 

500 

200 

0,27 

C-3, 1% 

OK=3 

36,5 

49,5 

64.8 

500 

200 

0,27 

Sika VC225, 0,7% 

OK=2 

46,5 

63,7 

79,1 


* - cocTaB UHB - u,eMeHT : 30Jia : rnnax npH coothohichhh 4:3:1. 
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BbiBOibi: 

1 . BtmojiHeHHBie Hcejie/jOBaHmi 
II03B0JIHJIH yCTaHOBHTb, hto npH 3aMeHe 
60% u,eMeHTHoro KjiHHKepa 30JiOH-yHoc 
H /JOMCHHBIM niJiaKOM B yCJIOBHUX Me- 
XaHO-XHMHHeCKOH aKTHBaiJHH ijeMeHTa 
B03M05KH0 nOJiyHHTB IjeMCHT HH3KOH 
BO^OnOTpe6HOCTH C aKTHBHO CTBK) £0 
60 Mila. B KanecTBe KOMiuieKCHoro mo- 
AH^HKaTopa i^eMeHTa ijejiecoo6pa3HO 
Hcnojib30BaTb £o6aBKy, BKjnonaioiiiyK) 
cynepnjiacTH^HKaTop nojimcapOoKCH- 
jiarHoro Tnna h HHTeHCH(j)HKaTOp noMOJia. 

2 . IIpH yMeHbineHHH co/jep5KaHH5i 
KjiHHKepa #o 10... 12%, 3aMeHe 30 jibi- 
yHOC ^OMeHHBIM niJiaKOM H npHMeHeHHH 
HHTeHCH(|)HKaTOpOB TBep/jeHHII M05KH0 

nonyHHTB nuiaKonopTjiaH^i^eMeHT c ax- 
THBHOCTBK) CBBIIIie 40 Mila. OnTHMaJIB- 
HBIMH XHMHHeCKHMH MO£H(j)HKaTOpaMH 
- HHTeHCH(j)HKaTOpaMH TBep^eHHH Ma- 
noKjiHHKepHoro mnaKonopTjiaHOTeMeH- 
Ta, HBJHHOTCfl (J)TOpH,H KaJIBIJHH H KpeM- 
He(J)TOpHCTBIH HaTpHH. 

3. HcnojiB30BaHHe npe/jji05KeHHBix 
BBICOKOHanOJIHeHHBIX I],eMeHTOB n03B0- 
JiaeT CHH3HTB y^eJIBHBIH paCXO# KjiHH- 
Kepa b 6eTOHe j\o 2, 5... 3 xr/MIla, hto 
cymecTBeHHO moxe, neM jjjhi HcnojiB3y- 
eMBix cennac u,eMeHTOB. 
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The article deals with the influence of the all-system principle of compactness in development of the city’s functional and spatial 
structural framework and in particular the system of urban environment’s multifunctional communication knots. The tendency of 
transition from monocentric to polycentric placement of town-planning focuses is stated in details. The dependence of the system’s 
general purpose’s effective realization - satisfaction of all modem society’s requirements with minimization of expenses - from reduction 
of its communication component is stated in the article as well. 
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T oday scientists with increasing 
frequency speak about a 
predominating role of the person - an 
individual and the society - as a whole 
in the system of scientific knowledge of 
absolutely different areas. The similar 
tendency is natural for the town planning 
theory as well. 

Leading town-planning theorists 
were one of the first in the scientific 
world to indicate the need for creation 
of such an environment of activity 
that would be capable to satisfy all 
modem society’s requirements to which 
such lines as “the increased mobility, 
information sociability, aspiration to 
more difficult and various types of work, 
to more differentiated communications 
and to pastime intellectualization” [1, 
24p] are natural. 

One of the ancestors of the system 
methodology’s of town-planning objects 
formation G.I. Lavrik introduced the 
new object of research in his works 
- Demoecosystem, as the system 
consisting of such components, as 
population, artificial environment 
(town-planning systems) and natural 
environment. Thus “in interaction with 
the environment the population defines 
the behavior of the demoecosystem, 
so the “human” criterion has to be the 
leading one instead of technical, being 
the criteria of optimality” [2, 24p]. 

In order to consider the influence 
of the modem society characteristics 
on a tendency of town-planning objects 
formation the system of multifunctional 
communication knots of the urban 
environment was chosen. 
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The Multifunctional Communication 
Knot (MCK) is the comprehensive 
territorially localized component of the 
demoecosystem ’s artificial environment. 


All MCKs fulfill production and 
communication functions. 

Components of any MCK can be 
divided into spatially localized (fig. 1) 



Fig. 1. Spatial localized components of MCK of an urban environment 



NORMA I IZm TYPES OF ACTIVITY 
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Fig. 2. Functional localized components of MCK of an urban environment 




and functionally localized (fig. 2). 

The similar division of town-planning 
object into components makes possible 
to see the detailed idea of each separately 
taken MCK’s structure. Nevertheless it is 
necessary to understand that considering 
not any compound territorial fragment of 
the city, but an urban environment as a 
whole, directed by its functioning to the 
population’s requirements satisfaction, 
we are compelled to speak not about 
the separate nodal space of the city, but 
about the system of MCK of an urban 
environment. 

In 1939 H. Hoyt noticed the 
development of polycentric tendency 
in the course of formation of the city’s 
new functional focuses. He wrote 
that the new business centers develop 
outside the central business region in a 
peripheral zone of the city. Centers are 
usually located directly or near suburban 
railway stations, stations of underground 
transport ways or the subway, in points of 
intersection of radially and crossing tram 
lines, and also in points of intersection of 
the main automobile highways [3]. 

In Russia scientific works in area 
of transition from monocentric to 
polycentric development of the structure 
of functional focuses were started in 70s 
of the XX century. A.E. Gutnov wrote 
in his work about “the changes in the 
city geography” [4]. Research team led 
by Z.N. Yargina in details stated the 
principle of an urban environment’s 
transition from monocentric structure to 
the polycentric structure. So, according 
to their researches, a compact kernel 
form historically inherent for the city, 
in modem town planning takes the form 
of “multinukemel lattice”. The latter 
specified form is expressed in formation 
of stmctural framework of nodal spaces 
instead of the only city center. It doesn’t 
mean the elimination of the city’s 
historical center, but its inclusion to “the 
system of the city centers” [5]. 

It is important to note that along 
with other compound components of an 
urban environment, the intensification of 
all their functional processes is natural 
for MCKs. This makes the studying of 
these town-planning objects’ principles 
formation prime in the list of works 
specialized in the area of the city’s 
functional and spatial development. 

According to the designated tendency 


of all modem cities, authors of this work 
offer to consider the system of MCKs of 
an urban environment that consists of 
three levels: nodal spaces of the “city” 
level (for them the city zone of influence 
is peculiar - functional processes satisfy 
the needs of the entire city population); 
nodal spaces of the “district” level (the 
territorial zone of influence covering 
the city district); nodal spaces of the 
“microdistrict (quarter)” level (the 
territorial zone of influence of their 
functional processes is limited by the 
space of the city microdistrict or block) 
(Fig. 3). 

The revealed hierarchical stmcture 
is optimum and sufficient for its further 
application in practice of town planning 
for formation of functional and spatial 
stmctural framework of an urban 
environment MCKs system. 

For the system of the city MCKs 
which, in turn, is a subsystem of an urban 
environment, the same purpose as for the 
latter (satisfaction of the population’s 
requirements in the shortest terms 
with minimization of expenses (labor, 
time, territorial and other resources)) is 
inherent. 

Considering the main objective 
of the MCK system it is necessary to 
pay special attention to the condition 
designated in it - minimization of time 
expenses. 

Each MCK and the MCK system as 
a whole have to be organized in a way 
that transfer of material, informational 
and energetic components of the system 
would be carried out in the shortest 
possible period. 

Practice of modem town-planning 
design and implementation of the 
projects reflects the objectively existing 
regularity: 

C — > min, 

where C - communication processes. 

Thus the main difference of 
communication processes from the 
normalized is that their qualitative and 
quantitative definiteness depends on 
the spatial organization of the system 
and placement of normalized kinds of 
activity. Intensity of transfer of materials, 
informational and energetic components 
of the MCK system is subordinated to 
the spatial organization of the system’s 
framework. In this case the all-system 
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principle of compactness can be applied. 
The achievement of compact decision 
is possible only in one case, when the 
following conditions are realized: 

P. — > P Si ; P Si — > const; C. — > min, 

where, P. - the actual (design) indicators 
of “i” kind activity of the normalized 
(production) processes; 

P si - the standard parameters of 
“i” kind activity of the normalized 
processes; 

C. - indicators of “i” kind activity of 
the communication processes. 

When “P.” design indicators are 
closer to normal ones and the costs of 
communications are lower, the decision 
is more compact. 

System placement of MCK in space 
of an urban environment allows reducing 
time expenses on transfer of materials, 
informational and energetic component 
of the system. 

According to G.A. Zablotskii the 
compactness criterion “is the main 
exponent of the systems’ functional 
perfection, reflecting the objective 
nature of any system’s aspiration (city, 
agglomeration or a local system) to 
concentration under the influence of 
spontaneous tendency to reduce time or 
energy expenses for communications... 
The maximum potential..., thus, 
corresponds to the minimum of costs 
for communications and defines the 
central role of this element in the general 
system” [6, 27, 32 pages]. 

The reasonings stated in this article 
allow making a conclusion on prospects 
of application of system methods in 
formation of town-planning objects, 
in particular the system of MCKs of 
an urban environment. The use of this 
methodology allows reaching the most 
effective functioning of separate town- 
planning objects and as result an urban 
environment as a whole, and to satisfy 
requirements of the modem society in 
the shortest period. 
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MULTIFUNCTIONAL COMMUNICATION KNOT 
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Fig. 3. Hierarchical structure of the system of an urban environment’s MCK 
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CLASSIFICATIONOF ADDITIVES 
FOR FINE-DISPERSED COMPOSITE 
REINFORCING 

L. Zagorodnjuk, Candidate of Technical Sciences, 

Associate Professor 
M. Shakama, Postgraduate Student 
A. Shekina, Postgraduate Student 
Belgorod Shukhov State Technology University, Russia 

Classification of additives for the reinforcement of composites was 
developed. This classification distinguishesnaturalfibers from artificial 
ones. Natural fibers can be organic fibers of animal and vegetable origin 
and mineral ones- from natural silicates. Artificial fibers are divided into 
the polymer blend and mineral ones. Recommended areas of application 
of various types of reinforcing additives are offered. 
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M HpoBon ontiT CBnaeTejibCTByeT, 
hto nepcneKTHBHbiM HanpaBjie- 
HHeM B COBpeMeHHOM CTpOHTeJIbCTBe 
HBJineTcn MHKpoapMHpOBaHne deTO- 
HOB H K0Mn03HU,H0HHbIX MaTepHaJlOB. 
^ncnepCHoe apMHpOBaHne hjih apMH- 
poBaHne HenpepbiBHoii bojiokhhctoh 
apMaiypoii odecnenHBaeT TpexMepHoe 
ynpouHeHHe KOMno3HTOB h no3BOJiaeT 
npHHLIHnHaJIbHO H3MCHIITB CBOHCTBa 

DeMeHTHoro xaMHu h apyrnx bh/job hc- 
KyccTBeHHbix KOMno3HTOB, odecnenH- 
Ban HM BbICOKyK) Tp em,HHO CTOHKO CTb , 
noBbimaa conpOTHBjieHHe yaapHbiM h 
aHHaMHnecKHM Harpy3KaM, co3aaBan 
HeodxoaHMbifi 3anac npouHOCTH, coxpa- 
HHH DeJIOCTHOCTb KOHCTpyKH,HH, a a 5Ke 
nocne nonBjieHHa ckbo3hbix TpeumH, 
noBbiCHTb a6pa3HBHbm h3hoc, npe/jo- 
TBpaTHTb OTCJiaHBaHHe nOBepXHOCTH H 
T.R. BbICOKOaHCnepCHbie BOJIOKHHCTbie 
HanOJIHHTeJIH B H,CMCHTHBIX K0Mn03Him- 
HX OKa3BIBaiOT n0JI05KHTCJIBH0e BJIHflHHC 
Ha npoueccbi CTpyxTypoodpa30BaHHn, b 
pe3yjiBTaTe coBMemeHHn MHKpoapMHpy- 
K>mero BonoKHa h MaTpHimi h,cmchtho- 
ro KaMHn o6pa3yeTca ^ononHHTejiBHBiH 
KOMnjieKC CBOHCTB K0Mn03HTa, KOTOpBI- 
MH H30JIHp0BaHHBie KOMnOHCHTBI He 06 - 
na^aiOT; Tax, HanHune rpaHHimi pa3^ena 
MOK/jy apMHpyiomHMH 3JieMeHTaMH h 
DeMeHTHOH MaTpHiien cymecTBeHHO 
noBBimaeT ^e4)opMaTHBHBie CBOHCTBa 
MaTepnana. KpOMe toto, HcnojiB30BaHHe 


MHKpOapMHpyiOmHX BOJIOKOH n03B0JIfl- 
eT nonynaTB tohkocjiohhbic komho3htbi 
c TpedyeMBiMH tcxhojiothhcckhmh h 
3KCnjiyaTaH,HOHHBIMH CBOHCTBaMH. 

HcTOpHn HcnojiB30BaHHH apMHpy- 
IOHIHX BOJIOKOH BOCXO^HT H3 EJiydHHBI 
BexoB. CaMBie ,np eBHHe muinma (3eM- 
JIUHKH, XH5KHHBI) B03B0/JHJIHCB H3 TpyH- 
Ta C HCn0JIB30BaHHeM paCTHTeJIBHBIX 
apMHpyiOmHX BOJIOKOH B 3aBHCHMOCTH 

ot reorpa(J)HHecKoro Haxo5K^eHHn (xa- 
MBima, npyTBeB, najiBMOBBix jihctbcb 
H T C pa3pa60TK0H CTeKJIHHHBIX BO- 
JIOKOH nonBHjicn CTeKjio4)H6po6eTOH, 
HBJHIIOmHHCH aJIBTepHaTHBOH (J)H6pO- 
deTOHy. HcnojiB30BaHHe apMHpyiomHx 
bojiokoh b KOMno3HTax odecnenHBaeT 
BBICOKHe (j)H3HKO-MexaHHHCCKHe, ^e- 
(JiopMaTHBHBie h 3KcnjiyaTaimoHHBie 
CBOHCTBa 3^aHHHM H COOpy}KeHHHM. 
B 3aTBep/jeBHiHx pacTBOpax HcnojiB30- 
BaHne apMHpyiomHx /jodaBox yBejiHHH- 
BaeT npe^eji npouHOCTH npn pacTiDKe- 
hhh h cpe3, y/japHyio h ycTajiocTHyio 
npouHOCTB, CHH5KaeT yca/jouHBie /jeijiop- 
MapHH, npe^OTBpamaeT TpenmHoodpa- 
30BaHHe, yBeJIHHHBaeT 3JiaCTHHHOCTB, 
conpOTHBjieHHe yzjapy h HCTHpaHHio, 
noBBimaeT mopo30Ctohkoctb, Bo/jonpo- 
HHijaeMOCTB [1]. B HacTonmee BpeMn b 
CTpoHTejiBCTBe Haxo^HT npHMeHeHHe 
HiHpOKHH cnexTp pa3JiHHHBix npHpo^- 
HBIX H HCKyCCTBeHHO CHHTC3HpOBaHHBIX 
apMHpyiomHx BOJIOKOH, OpraHHHeCKHX 


H MHHepaJIBHBIX, BBO^HMBIX B COCTaBBI 
deTOHOB H CTpOHTeJIBHBIX paCTBOpOB 

^jw ^HcnepCHoro apMHpoBaHHa CTpo- 

HTeJIBHBIX KOHCTpyKDHH H pa3JIHHHBIX 
K0Mn03HDH0HHBIX CTpOHTeJIBHBIX MaTC- 
pnajioB ^jih yjiynmeHHn hx CTpOHTejiB- 
HO-TeXHHHeCKHX H 3KCnjiyaTaiI,HOHHBIX 
cbohctb. Bee H3BecTHBie b HacTonmee 
BpeMH apMHpyiomHe BOJiOKHa mo>kho 
K jiaccH^HDHpoBaTb cjie^yiomHM odpa- 
30 m: Ha ^Be ochobhbic rpynnbi - npn- 
pO^HBie H HCKyCCTBCHHBie (pHC. 1). 

npHpO^HBie ^odaBKH B 3aBHCHMO CTH 
ot hx npoHexo^eHHH mo)kho no^pa3^e- 
jihtb Ha opraHHnecKHe h MHHepajiBHBie. 
Tpynna opraHHne ckhx bojiokoh, b cboio 
ouepejm, noApa3^eji>ieTC5i Ha no^rpyn- 
nbi pacTHTejiBHoro h 5khbothoto nponc- 
xo5K^eHHH. ITo^rpynna bojiokoh pacTH- 
TejiBHoro npoHCxo)K^eHHn, cocTonmHx 
hx MOJieKyji irejuiK)ji03Bi, npHcyTCTBy- 
lomeii b pacTeHHH pa3^ejineTcn Ha bbi- 
coKOMOJieKyjinpHyK) irejunoji03y, Haxo- 
^nmyiocn b odojiouKe ceMHH(xjionoK), 
CTedjieii pacTeHHH (jich, neHBxa, A>KyT, 
KeHaiJ)), jiHCTBeB pacTeHHH (adaxa, 
CH3ajiB, lOKxa, (jiopMHyM), odojionxe 
njio^OB (koh^), Kanox). B no^rpynny 

BOJIOKOH 5KHBOTHOTO np0HCX05K^CHHH, 
cocTonmHx H3 MOJieKyji dejixa KepaTHHa, 
OTHOCHTCn: 5KHBOTHan HiepCTB, KOHCKHH 
bojioc; a H3 MOJieKyji dejixa (jmdpOHHa, 
nojiynaiomHxcii npn bbi^cjichhh 5Kejie3 
niejiKonpima, nojiynaiOT HaTypajiBHBie 
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Phc. 1. KjiaccH^HKai^HH apMHpyiomHx aoSaeoK 


BOJiOKHa rnejiKa H3 TyroBoro hjih /jy6o- 
Boro mejiKonpH/ja. 

IIpHpo/jHbie opraHHHecKne bojiok- 
Ha flaneKO He hobbih bh/j apMHpoBaHHH 
CTpoHTenBHBix MarepHajiOB. IlpHMeHe- 
HHe BOJIOKOH B CTpOHTeJIBCTBe H3BCCT- 

ho ^aBHO c /jpeBHeHHiHx BpeMeH, nep- 
BOHanajiBHO 3 to 6bijih pacTHTejiBHBie 
BOJiOKHa: najiBMOBBie jihctbh, CH3ajiB, 
^ncyr, neHBKa, KeHaiji, cojiOMa, h t.r. 
3th BOJiOKHa OTHOCHTCH K npHpO/JHBIM 
opraHHnecKHM. Tpynna MHHepajiBHBix 
bojiokoh BKjHonaeT npHpo/jHBie BOJIOK- 
HHCTBie MHHepaJIBK XpH30THJI-ac6eCT0- 
BBie, BOJIJiaCTOHHTOBBie, 6a3aJIBTOBBie, 
cepneHTHH0-MarHe3HT0BBie. BojiOKHa 
xpH30THji-ac6ecTa ycneniHO BBinojiHHeT 
pojiB apMHpyiomero 3jieMeHTa u,eMeHT- 
hoto omhh b ac6ecT0i^eMeHTHBix H3fle- 
jihhx. no CTpyKType xpH30THji-ac6ecT 
- KpHCTaJIJIHHeCKHH MHHepaji C HpKO 
BBIpa}KeHHBIM BOJIOKHHCTBIM CTpOCHH- 
eM. Kancjjoe KpHCTajuiHHecKoe bojiok- 
HO XpH30THJI-ac6eCTa coctoht, B CBOK) 
onepe^B, H3 orpOMHoro nncjia napaji- 
JieJIBHO paCn0JI05KeHHBIX TOHHaHHIHX 
3JieMeHTapHBIX KpHCTaJIJIOB-BOJIOKOHdl 
(4 )h6phjiji). XpH30THji-ac6ecT HMeeT 
BBICOKyiO npOHHOCTB Ha pa3pBIB no OCH 
BOJIOKHHCTOCTH H JJOCTaTOHHO BBICO- 
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KyiO 3JiaCTHHH0CTB. BojiOKHa HMeiOT 
nOBepXHOCTHBIH CJIOH H3 TH/JpOKCHJIB- 

hbix rpynn, cocjjhhchhbix co cmokhbim 

BHyTpeHHHM CJIOCM H3 HOHOB MBTHKH, 
hto npn^aeT noBepxHOCTH BBicoKyio a r- 
copGiiHOHHyio cnoco6HOCTB, a c bo^oh 
jierKO o6pa3yeT cycneH3Hio, hto o6ec- 
nenHBaeT BBicoKyio TexHOJiorHHHO ctb 
^ aHHoro apMHpyiomero Marepnajia [2]. 
Oco6bih HHTepec b nocjieflHne to/jbi 
npHo6pejiH npHpo^HBie MHHepajiBHBie 
BojiOKHa Ha ocHOBe 6a3ajiBTOB. Ea3ajn>- 
TBI no XHMHHeCKOMy H MHHepaJIOTHHeC- 
KOMy COCTaBy OTHOCHTCH K 3KCTpy3HB- 
hbim MamaTHnecKHM ropHBiM nopo^aM. 

Heo6xO^HMO OTMeTHTB, HTO HCKyC- 
CTBeHHO CHHTe3HpOBaHHaH nojninpo- 
nHjieHOBan h CTeKjinHHan $ H ^P a no 
CBOHM XapaKTepHCTHKaM CymeCTBeHHO 
ycTynaiOT 6a3ajiBTOBOH (J)H6pe. K hx 
OCHOBHBIM He/JO CTaTKaM othocotch: 
^e^opMHpyeMOCTB ^a>Ke npn hc6ojib- 
hihx Harpy3Kax pacTiDKeHHn; 6BicTpoe 
CTapeHHe, to ecTB yTpaTa cbohctb c 
TeneHneM BpeMeHH; no^Bep}KeHHOCTB 
TOpeHHK) npH B03^eHCTBHH OTKpBITOTO 
njiaMeHH; pa3JiHHHoe OTHOCHTejiBHoe 
yajiHHeHHe nojiHMepHOH h ctckjhihhoh 
( j)H6pBI H IieMeHTHOTO KaMHH; BBICOKaH 
CTOHMOCTB. 


Bee BBimenepeHHCJieHHBie He^o- 
CTaTKH nOJIHO CTBK) OTCyTCTByiOT y 
6a3ajiBTOBOH (j)H6pBi. C nouBjieHHeM 
6a3ajiBTOBoro BojiOKHa He/joBepne k ^hc- 
nepCHOMy apMHpOBaHHio nocTeneHHO 
HCHe3aeT. He6ojiBHian ^o6aBKa 6a3ajiB- 
TOBOH (J)H6pBI 3HaHHTeJIBH0 yBeJIHHHBa- 
eT conpOTHBjieHHe u,eMeHTHoro kbmh^ 
H3rn6aiomHM Harpy3KaM. npn 3 tom no- 
BBimaeTcn ^ojiroBenHOCTB Marepnajia, 
CHH5KaiOTC>i yca^OHHBie fle^opMaijHH, 
npe^OTBpamaeTcn o 6 pa 30 BaHHe ^e^op- 
MaiI,HOHHBIX TpemHH B03HHKaK>mHX 
BCJie^CTBHe MexaHHHecKoro B03^eHC- 
TBHH HJIH yea^KH npH 3aJIHBKe nOJIOB, 
yCTpOHCTBa CTIDKKH HJIH npH 3aJIHBKe 
b onajiyGxy, 3HanHTejiBH0 B03pacTaeT 
y^apHan bh3koctb, yBejiHHHBaeTCn mo- 
P030CT0HK0CTB, o6ecneHHBaeTcn bbi- 
COKaH OTHeCTOHKOCTB. Hcn0JIB30BaHHe 
6a3aJIBTOBBIX BOJIOKOH n03B0JIHeT H36e- 
}KaTB Tpy^oeMKHx onepai^HH no apMH- 
poBaHHio, a TaK5Ke o6ecnenHTB BBico- 
Kyio y^aponpOHHOCTB noBepxHOCTHoro 
cjioh H3^ejiHH. YnjiOTHeHHe noBepxHoe- 
thoto cjioh 6eT0Ha, o6ecneHHBaeMoe 
npH BHeCeHHH MHKpOBOJIOKOH, CHH5KaeT 
npoHHH,aeMOCTB BepxHero cjioh 6eT0Ha 
b 8-10 pa3, npOHHKHOBeHHe Bjiarn h na- 
pOB KHCJIOT npH 3TOM OTpaHHHHBaiOTCH 
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2-3 MM. CTpOHTeJIBHtie KOHCTpyKI^HH H3 npaBHJIO, He HCnOJIB3yK)TCfl B 06 BIHHBIX pOBaH npoi^ecc yKJia^KH CTeKJIOBOJIOKHa 

6 eTOHa, apMHpOBaHHOrO 6a3aJIBTOBBIM 6 eTOHHBIX njIHTaX, aOp05KHBIX nOKpBITH- H IjeMeHTHOH CyCneH3HH. 

BOJIOKHOM, 0 C 06 eHH 0 3(j)(j)eKTHBHBI HX, nOJiaX. CTaJIBHBie BOJIOKHa ^o 6 aBJia- rtpH B03Be^eHHH CTpOHTeJIBHBIX 

ncnojiB30BaHHa b perHOHax c bbicokoh iotch b 6 eTOH b ejiynae, ecjiH TpeOyeTCH o6bcktob b TepMaHHH Hapnay co CTex- 

ceiiCMHHecKOH HecTa 6 HjiBHocTBio. Be- BBicoKaa npoHHOCTB Ha yaap. CTajiBHBie jio(j)H 6 po 6 eTOHOM, npeacTaBjinioiaHM 

TOH C 6a3aJIBTOBOH (J)H 6 pOH HIHpOKO HC- BOJIOKHa nOMOryT CHH3HTB paCTpeCKH- C 06 OH 6 eTOHHyiO MaTpHI^y, apMHpOBaH- 

nojiB3yeTC5i b THapoeoopy}xeHHHx, npn BaHHe 6 eTOHa npH yeaaxe, Tax }xe xa k h Hyio CTexjiHHHBiM bojiokhom, HaxoaHT 

B03Be^eHHH MOCTOB H MeTpOnOJIHTeHOB, CHHTeTHHeCKHe BOJIOKHa, O^HaKO CTaJIB- npHMeHeHHe TeKCTHJIB- 6 eTOH, npH H3- 

rae Heo 6 xo#HMa noBBimeHHaa ycTOH- HBie BOJIOKHa He nacTO HcnojiB3yiOTCH roTOBjieHHH xoTOporo b xanecTBe apMa- 

HHBOCTB X npOHHKHOBeHHK) aHTH 06 jie- J\JIK 3amHTBI OT paCTpeCKHBaHHH npH TypBI 6 eTOHHOH MaTpHLJBI HCnOJIB- 

aeHHioiaHx cojien. Ea3ajiBTOBan (JrnOpa yeaaxe. CTajiBHBie BOJioxHa 6 BiBaiOT 3yiOTCH ceTKH, MaTBi, TxaHH pa3JiHHHBix 

yCTOHHHBa X meJIOHaM H 6 oJIBHIHHCTBy pa3JIHHHBIX pa3MepOB H KOH^)HrypaH,HH BH^OB, H3TOTOBJieHHBIX H3 iaejionecTOH- 

xHMHHecxHx BeiaecTB, npHMeHneMBix b [4]. xoro CTexjiHHHoro BOJioxHa. B pn/je cjiy- 

npOH3BO^CTBeHHBix npoaeeeax. ^jiHTejiBHBie HCCJieaoBaHHH [5] y 6 e- naeB j\jik apMHpoBaHHH 6 eTOHa CTexjio- 

Bce 3to pacxpBiBaeT nepea ancnep- ^htcjibho noxa3ajiH, hto aHcnepcHoe bojioxhhctbih TexcTHjiBHBiH MaTepnaji 

cho apMHpoBaHHBiMH MaTepHajiaMH H3 apMHpoBaHHe MeTajuiHHecxoH (J)H 6 pOH HcnojiB3yeTca BMecTe co CTexjioBOJiox- 

6a3ajiBTOBOH (J)H 6 pBi HOBBie o 6 jiacTH h xanpoHOBBiM bojiokhom yjiynmaeT Me- hom; Taxon xomho3hi^hohhbih MaTepnaji 

npHMeHeHHe, a Tax}xe no3BOJineT 3Ha- xaHnnecxHe xapaxTepHCTHXH 6ctohob: nojiynHji Ha3BaHHe CTexjio(J)H 6 po 6 eTOH/ 

HHTeJIBHO yMeHBHIHTB o 6 myiO Maccy nOBBIHiaeT TpeiaHHOCTOHKOCTB, yaapoc- TeKCTHJIB 6 eTOH. 

CTpOHTejiBHBix xoHCTpyxH,HH 3a chct tohkoctb, npoHHOCTB npn pacTiDxeHHH h IIlHpoxoe pacnpocTpaHeHHe npH ap- 

yMeHBineHHn cenemiH npn HeH3MeHHBix H3rn6e, enoeo6cTByeT ctohxocth 6cto- MHpoBaHHH xomho3hh|hohhbix MaTepna- 

npoHHOCTHBix noxa3aTejnix. 3to M05xeT Ha x B03aeiicTBHK) arpeecHBHOH epeaxi, jiob nojiyHHjiH pa3JiHHHBie nojiHMepHBie 

HBHTBCH aOnOJIHHTeJIBHBIM apTyMCHTOM n03B0JIHCT COKpaTHTB pa 60 HHC eeHeHHH BOJIOKHa: nOJIHnpOnHJieHOBBie, aKpHJIO- 

b nojiB3y aHcnepCHoro apMHpOBaHHH xoHCTpyxaHH h b pnae ejiynaeB OTxa- HHTpHjiBHBie, nojiHOJie(j)HHOBBie, xanpo- 

LjeMeHTOB, 6eTOHOB pa3JIHHHBIX BHaOBI 3aTBCH OT HCn0JIB30BaHHH CTep5KHeBOH HOBBie, HCHJIOHOBBie, nOJIH3CTepOBBie, 

neHo6eTOHOB, nojiHCTHpoji6eTOHa, pH- apMaTypBi hjih yMeHBHIHTB ee paexoa. nojinaMHaHBie, nojiH3THjieHOBBie h ap- 

aOBBIX 6eTOHOB, 6eTOHHBIX H 5KeJie30- K HCKyCCTBeHHBIM BOJIOKHaM OTHOCHT- B eyXHX CMeCHX npHMeHUIOTCH no- 

6eTOHHBIX KOHCTpyxaHH, paCTBOpOB CH CTCKJIHHHBie BOJIOKHa. CTeKJIHHHBie JIHnpOnHJieHOBBie, aKpHJIOHHTpHJIBHBie, 

pa3JiHHHoro Ha3HaneHHa, TeM 6ojiee hto BOJIOKHa o6bihho hmciot anaMeTp no- aeJiJiioji03HBie BOJioxHa [6], o6ecne- 

oaHOBpeMeHHO pemaiOTca npo6jieMBi pnaxa HecxojiBKHx aecHTKOB MHxpoMeT- HHBaiomHe TpexMepHoe apMHpoBaHHe 

CTpOHTejiBCTBa Ha cjia6Bix rpyHTax, a poB h aJiHHy 20-40 mm. Ohh o6jiaaaiOT pacTBOpa. OpraHHHecxHe BOJioxHa a^H- 

TaK5Ke BOnpOCBI 3K0H0MHH CBIpBeBBIX, BBICOKOH npOHHOCTBK) Ha paCTIDKeHHe, HOH OT 20 ao 7500 MKM npHMCHHIOTCH 

OHepreTHHeexHx h TpyaoBBix peeypeoB. hx MoayJiB ae(j)opMaaHH BBirne, neM y b npoH3BoacTBe eyxnx CTpOHTejiBHBix 
BojuiacTOHHT - npHpoaHBiH CHjiHxaT aeMenraoro xaMHH. TeMnepaTypHBiii CMecen b xanecTBe apMHpyioiaero kom- 

KajiBana, noaxjiacea aenoneHHBix chjih- K03(j)(j)HaHeHT jikhchhoto paeniHpeHHH noHeHTa aJifl aocTH)xeHHH ejieayiomHx 

xaTOB, pacTeT xax HrojiBnaTBiH xpHCTajui CTexjiOBOJioxHa 6jih30k k TaxoMy xo- aejieii: KOMneHcaaHH HeaocTarxoB 

h coxpaHaeT 3Ty nrojiBHaTyio CTpyxTypy 3(j)(j)HaHeHTy aeMenraoro xaMHH. Oa- (jipaxaHOHHoro eocTaBa; chhhcchhh 

npn paeiaenjieHHH. B HacTOHiaee BpeMH Haxo CTexjio 6bictpo pa3pymaeTCH poa yeaaxn, xoTOpan B03HHxaeT npn 3a- 

B CTpOHTeJIBHOH OTpaCJIH aOCTaTOHHO aGHCTBHeM meJIOHHOH CpeaBI aeMeHTa, TBepaeBaHHH CTpOHTeJIBHOTO pacTBOpa; 

HIHpOKO HCnOJIB3yeTCH BOJIJiaCTOHHT n03TOMy Heo6xOaHMO npeayCMOTpeTB yjiyHHieHHH THnCOTpOnHBIX CBOHCTB H 

xax MHHepajiBHoro npOHCxo}xaeHHa, npHMeHeHHe Bioxyianx BemecTB hjih (jj^^PY 1011 ^® choco6hocth; yBejiHne- 

Tax H CHHTeTHHeCXHH [3], pa3JIHHHH HX CneiJHaJIBHBIX MepOnpHUTHH, npeaox- HHH TpemHHOCTOHXOCTH; yBeJIHHCHHH 

CTpyxTyp OTpa)xaiOTC5i Ha (J)H3HHecxHx paHnioianx pa3pymeHHe CTexjiaHHBix ae(J)opMaaHOHHOH choco6hocth nojra- 

CBOHCTBaX H COOTBCTCTBCHHO Ha 06 jiaC- BOJIOXOH B 6eTOHe OT XOpp03HH. CtCX- MepaeMCHTHOTO XaMHH; yBeJIHHeHHe 

TUX npHMeHeHHU. JIHHHBie BOJIOKHa o6jiaaaiOT BBICOKHM M0p030 CTOHXOCTH H yaapHOH BH3XOCTH; 

B rpynny HCxyecTBeHHBix bojiokoh MoayJieM ynpyrocTH, o 6 eeneHHBaiOT HeOojiBinoe yBejiHneHHe «OTxpBiToro 

Bxoa^T: MeTajuiHHecxHe, CTexjinHHBie, noBBimeHne npeaejia npOHHOCTH 6 eTO- BpeMeHH». B otjihhhc ot nojiHnponH- 

OopHBie, yraepoaHBie, nojiHMepHBie, Ha Ha pacTiDxeHHe h ero TpemHHOCTOH- jichobbix h axpHjioHHTpHjiBHBix, aejuno- 

CHHTeTHHeCXHe BOJIJiaCTOHHTOBBie H XOCTB [4]. JI03HBie BOJIOKHa HeCXOJIBXO nOBBIHiaiOT 

CMemaHHBie. Iloarpynna MeTajuinnee- B HacTOnmee BpeMn pa3pa6oTaHBi BoaonomomeHHe h CHH5xaiOT npoHHOCTB 

khx bojiokoh noapa3aejineTC5i Ha CTajiB- cneanajiBHBie eocTaBBi ctckjiobojiokoh caenjieHHa noxpBiTHu e ocHOBaHHeM. 

HBie H aJIIOMHHHeBBie. CTajiBHBie BOJIOX- C BBICOKOH XHMHHeCKOH yCTOHHHBOC- KopOTXHe H CpeaHHe BOJIOKHa aJIH- 

Ha npeacTaBjieHBi npOBOJiOHHOH (J)H 6 pOH tbio k mejiOHHOH epeae h BBinyexaiOTCn hoh ao 500 mkm aocTaTOHHo jierxo ne- 

HOpMHpOBaHHBix pa3MepOB, cneanajiB- b BHae poBHHra PU,P- 15- 190-2520-9. peMeniHBaiOTcii b CMecHTejinx jho6oto 

ho BBiuiTaMnoBaHHOH 4)H6poH, a Tax)xe Pa3pBiBHan Harpy3xa poBHHra - 500 H. THna. IlpHMeHiHi aByxcTaaHHHoe CMe- 

(J)H 6 pOH (J)pe3epHOH H TOKapHOH. U,eMeHTOCTOHKHH pOBHHT npHMeHUCTCH HieHHe M05KHO aoOHTBCH aOCTaTOHHO 

CTajiBHBie BOJioxHa HMeiOT oneHB a^ H3roTOBjieHHn CTexjio4)H6po6eTOHa paBHOMepHoro nepeMeiHHBaHHn bojio- 

eneaH(J)HHecKoe npHMeHeHHe h, xax MeToaoM HanBuieHHa, xoraa MexamxsH- xoh aeJiJiioji03Bi npaxTHnecxH jiio6oh 
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fljiHHti b cMecHTejiflx jiio6oro THna. Ca- 
MBie pacnpocTpaHeHHbie h /jocTynHBie 
cero^Ha nojiHnponHJieHOBbie BOJiOKHa 
3ana/jm>ix npOH3BO£HTejieii (Fibrin, 
Krenit, Crackstop), npOH3BO£CTBa Adfil 
(Ahtjihh), Belgian fibers N. V.(EejiBrmi), 
PP EUROFIBER npoH3BO^CTBa 
PBaumhuter GmbH (repMaHna), npejj- 
Ha3HaneHHBie mm HcnojiB30BaHH5i b 
fieTOHHBix n pacTBOpHBix CMeeux. He- 
n0JIB30BaHHe MOHOBOJIOKOH H MyjIBTH- 

bojiokoh EUROFIBER b rjeMeHTHon 
CTiDKKe, CTpOHTeJIBHOM paCTBOpe HJ1H 
6eTOHe no3BOJi5ieT H36e)KaTB yca^onHBix 
TpeiqHH Ha paHHen CTa^HH, KpoMe Toro, 
3 to bojiokho noBBimaeT yzjaponpOH- 
HOCTB H BOaOnpOHHLjaeMOCTB 6eTOHa H 
pacTBOpa. nojinnponnjieHOBBie BOJiOKHa 
HMeiOT HCKJIIOHHTeJIBHyK) yCTOHHHBOCTB 
k njejionaM, hto odeeneHHBaeT HaeajiB- 
HBie ycnoBHa HcnojiB30BaHHn b pae- 
TBOpax h fieTOHax. Pacxoa BOJiOKHa eo- 
CTaBJi>ieT 0,5-2 kt Ha 1 m 3. ^ncnepcHoe 
apMHpoBaHHe uneHCToro 6eTOHa chhtc- 
THHeCKHM (jlHdpOBOJIOKHOM KOMnaHHH 

«Ch AHpjiaHa-BCM» 3HanHTejiBH0 
yMeHBmaeT hjih nojmocTBio HCKmonaeT 
noaBJieHHe h pa3BHTHe ycaaonHBix Tpe- 
raHH b npoaecce H3TOTOBjieHHn, TBepae- 
hhh h nocjieayioiaeH 3KcnjiyaraaHH Ma- 
TepHana. ApMHpoBaHHe nojiHMepHBiMH 
BOJiOKHaMH, b 6ojibhihhctbc cjiynaeB, 
He aOJHKHO paCCMaTpHBaTBC>I KaK aJIB- 
TepHaTHBa CTajiBHOMy apMHpoBamno. 
ApMHpoBaHHe BOJiOKHaMH, OaHaKO, 
aOJDKHO paCCMaTpHBaTBCa KaK Mepon- 
pmiTHe, KOTOpoe mo^kct cymecTBeHHO 
CHH3HTB B03M05KH0CTB njiaCTHHeCKO- 
ro o6pa30BaHHa ycaaonHBix TpemHH h 
M05KCT nOMOHB MHHHMH3HpOBaTB 3(j)- 
(JjeKTBi ot TepMHnecKoro pacTpecKHBa- 
hhh. TpemHHBi Ha noBepxHOCTH 6eTOHa 
CnoeofiCTByiOT npOHHKHOBeHHK) BOaBI H 
XHMHKaTOB. MhOTHC (J)OpMBI XHMHHee- 
Koro h (J)H3HHecKoro pa3pymeHHH MoryT 
HanaTB CBoe HacTynjieHHe nepe3 noBep- 
XHOCTHBie TpemHHBi, HTO OTpa3HTCH Ha 
H3HO COy CTOHHHBO CTH H CpOKe CJiy5K6l>I 
6eTOHa. Pa3yMeeTcn, Hejn>3n yTBep)K- 
aaTB, hto nojiHMepHBie MarepnajiBi mo- 
ryT nojiHOCTBio bbitcchhtb CTajiB npH 
apMHpOBaHHH fieTOHOB . B Ka)KaOM OT- 
aejiBHOM cjiynae HeofixoanMO npoH3Bo- 
aHTB cp aBHHTe jiBHy lo oijeHKy h bbi6h- 
paTB Hanfiojiee onTHMajiBHoe pemeHHe 
c yneTOM TexHHHe ckhx h (JmHaHCOBBix 
acneKTOB. 

B pnae CTpaH (BejiHKodpHTaHHn, 
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^aHHn, OpaHami, TepMaHHn) npOH 3 - 
BOaHTCH CHHTeTHHeCKHH BOJIJiaCTOHHT, 
KOTOpBifi xapaKTepH 3 yeTca TpedyeMoii 
CTafiHJIBHOCTBK) CBOHCTB, HMeeT BBICO- 
Kyio CTeneHB aHcnepCHOCTH h xhmhhcc- 
KOH HHCTOTBI. 

Oco6bih HHTepec npeacTaBjineT 
HOBaa rpynna aofiaBOK - CMemaHHBie. 
Ceimae co3aaiOTca KOMdHHHpoBaH- 
HBie KOMno3HTBi Ha ocHOBe 6a3ajiBTa h 
nojiHMepOB - 6a3ajiBTO-nojiHMepHBie, 
3aiaHiaaioiaHe 6a3ajiBTOByio ocHOBy 
OT BpeaHOTO B03aeHCTBHH meJIOHHOH 
cpeati. OaHHM H3 Hanfiojiee eoBpeMeH- 
HBIX BHaOB (J)H6pBI HBJIHeTCH nOJIHMep- 
Haa (Jmdpa, apMHpoBaHHaa rpa(j)HTOM 
- Tpa(j)HTO-nOJIHMepHBie. npOHHOCTB 
TaKOH (j)H6pBI epaBHHMa CO CTaJIBHOH. 
TaKHe KOMno3HH,HOHHBie MarepnajiBi 
HMeeT HH3Kyio njiOTHOCTB h He noaBep- 
5KCHBI K0pp03HH. B HaCTOUHjee BpeMU 
HcnojiB3yiOTCii CMemaHHBie BOJiOKHa, 
COCTOamHe H3 pa3JIHHHBIX COHeTaHHH 
apMHpyiomHx KOMnoHeHTOB : 6a3ajiBTO- 
CTaJIBHBie, BOJIJiaCTOHHTO-CHJiaHOBBie, 
CTeioio-njiacTHKOBBie, 6opo-njiacTH- 
KOBBie, yrjiepoao-njiacTHKOBBie, nojm- 
Mepo-CTajiBHBie, hto onpeaejineTca hx 
aejieBBiM Ha3HaneHHeM h enerm(j)HKOH 
ofijiaCTefi HX HCn0JIB30BaHHH. 

TaKHM o6pa30M, HcnojiB30BaHHe 
anenepCHoro apMHpoBaHHa npeaonpe- 
aejmeT noBBimeHHe (|)H3HK0-MexaHH- 
He CKHX H 3KCnjiyaTaiI,HOHHBIX CBOHCTB 
CTpOHTeJIBHBIX K0MH03HT0B pa3JIHHHO- 
ro Ha3HaHeHHa. BbidHpan Te hjih HHBie 
BOJiOKHa arm apMHpoBaHHa hjih kom- 
n03HH,HK) H3 HHX, KOppeKTHpyH HX CO- 
OTHomeHHe mojkho aejieHanpaBjieHHO 
peryjiHpOBaTB CBOHCTBa KOHKpeTHoro 
Marepnajia, noBBiman ero TpemHHOCTOH- 
KOCTB, K0pp03H0HHyK> CTOHKOCTB, aT- 
Moe(J)epocTOHKOCTB h odeeneHHTB Tpe- 
fiyeMBie OKcnjiyaTaHHOHHbie napaMeTpBi 
H aOJITOBeHHOCTB. Men0JIB30BaHHe aHC- 
nepcHO-apMHpOBaHHBix bojiokoh no3BO- 
jineT 3HaHHTejiBH0 yMeHBmHTB ofimyio 
Maeey CTpOHTeJIBHBIX KOHCTpyKaHH 3a 
eneT yMeHBmeHHn ceneHHa npH HeH3- 
MeHHBix npoHHo cthbix noKa3aTejinx. 
ApMHpyiomHe BOJiOKHa ofiecnenHBaiOT 
TpexMepHoe ynpOHHeHHe komho3hh,hoh- 
hbix MarepHajioB no epaBHeHHio e Tpa- 
aHH,HOHHOH apMaTypofi, KOTOpan rapaH- 
THpyeT jinmB aByxMepHoe ynpOHHeHHe, 
yBejiHHHBaeT eonpoTHBjieHHe neMeHT- 
hoto KaMHn H3TH6aiomHM Harpy3KaM. 
C npHMeHeHHeM CHHTeTHHecKoro bo- 


jiOKHa noBBimaeTCn aojiroBenHOCTB 
MaTepnajia, noHH>KaeTC>i ycaaoHHan 
ae^OpMaaHU, 3 HaHHTeJIBHO B 03 paCTa- 
eT TpemHHOCTOHKOCTB H yaapHaH BH 3 - 
KOCTB. 
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H 3roTOBneHHe nojiHMepHBix KOMno- 
3HIJHOHHBIX MaTepnajiOB (ITKM) c 
3a/],aHHi>iMH CBOHCTBaMH npe/jnojiaraeT 
BBi6op apMHpyiomero bojiokhhctoeo 
HanojiHHTejia, KOTOpBin onpe/jejiaeTca 
He TOJIBKO Tpe6yeMBIMH TeXHHHeCKHMH 
napaMeTpaMH mjxeimn ((jiopMOH, pa3Me- 
paMH H 3a/jaHHBIMH (J)H3HKO-MexaHHHeC- 
KHMH CBOHCTBaMH), HO H CTOHMOCTHBI- 

mh noKa3aTejiaMH. IIosTOMy HeTKaHBie 
nOJIOTHa, B CHJiy BBICOKOH npOHHOCTH H 
CpaBHHTeJIBHO HH3KOH Ce6eCTOHMOCTH, 
aBjiaiOTca o/jhhm H3 HanOojiee skoho- 
MHuecKH Henecoo6pa3HBix bh/job ap- 
MHpyioiHHx MaTepnauoB /jjhi 6ojibhioh 
HOMeHKjiaTypBi mjiemm m I1KM, koto- 
pBie, yuHTBiBaa npHpo/jy apMHpyiomHx 
BOJIOKOH H CB5I3yiOmerO, TOHHee HU3BI- 
BaTB nOJIHMep-nOJIHMepHBIMH KOMn03H- 
Hhohhbimh MaTepnajiaMH (IUTKM). 

H3 HIHpOKOH HOMeHKjiaTypBi He- 
TKaHBix MaTepnauoB, BBipa6aTBiBaeMBix 
OTeue CTBeHHBiMH npe/jnpHATHflMH, b 
K auecTBe apMHpyionjHx HanojiHHTe- 
nen I1KM b /jaHHOH pa6oTe 6 bijih bbi- 
6paHBi cjie/jyiomHe bh/jbi nonoTeH: 
Hrnonpo6HBHBie TepMOCKpenjieHHBie 
H3 HenpepBiBHBix nojiHnponHjieHOBBix 
HHTeH H H3TOTOBJieHHBie (flHJIBepHBIM 
cnoco6oM (MaTepnajiBi cnaH6oH/j) npo- 
H3BO/^CTBa OOO «CH6yp-TeoTeKCTHjiB» 
H OAO «OpTOH», HTJIOnpo6HBHBie H3 
IHTaneJIBHBIX nOJIH3(j)HpHBIX H nOJIH- 
nponHjieHOBBix bojiokoh (OAO «Komh- 
TeKC») h HexoTopBie /jpyrne MaTepnajiBi. 
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C yueTOM nojiHMepHOH npHpo/jBi apMH- 
pyiOIHHX BOJIOKOH 6BIJI BBl6paH BTOpOH 

KOMnoHeHT nilKM - HeHacBimeHHoe 
ojiHro3(t)HpHoe CB5i3yK>mee xojio/jhoto 
OTB ep}K/ieHH5i, hto6bi TeMnepaTypa (j)op- 
MOBaHHH H3/JCJIHH TapaHTHpOBaHHO He 
npeBBimajio TenjiocTOHKOCTB nojiHMep- 
HBIX BOJIOKOH. 

B /jajiBHenmeM 6 bijih no/jo6paHBi 
MCTO/JBI COBMemeHHa KOMnOHeHTOB 

IUTKM h (JjopMOBaHHa ohbithbix o 6- 
pa3HOB H3/jeJIHH H3 HHX B BH/je njIHT H 
Tpy6oK h onpe/jejieHBi hx ocHOBHBie $h- 
3HKO-MexaHHuecKHe CBOHCTBa. B pe3yjiB- 
TaTe npoBe/reHHBix 3KcnepHMeHTajn>HBix 

Hccjie/^OBaHHH o6pa3HOB nilKM 6bijio 
ycTaHOBjieHO cjie/jyiomee: 

- npHMeHeHHe HeTKaHoii ochobbi 
H 3 nOJIHMepHBIX BOJIOKOH n03B0JI5ieT 
3HauHTejiBHO yBejiHHHTB ynpyro-npo- 
HHOCTHBie CBOHCTBa IUTKM no cpaB- 
hchhk) c nojiHMepHOH MaTpHiien (npo- 
hhoctb Ha pacTiDKeHHe - Ha 140-520 % 
h npouHOCTB Ha h3th 6 - Ha 120-860 % 

B 3aBHCHMOCTH OT THna HCTKaHOTO Ma- 
Tepnajia h co/jep}KaHHfl apMHpyiomHx 
bojiokoh); 

- paBHOBecHoe BO/jonorjiomeHHe 
o6pa3HOB HCCJie/JOBaHHBIX KOMn03HTOB 
cocTaBHjio MeHee 1%, hto no3BOJineT 
HCnOJIB30BaTB H3/jeJIHH H3 HHX BO Bjiaro- 
HacBinieHHBix epe/jax; 

- ynpyro-npouHOCTHBie CBOHCTBa 
HOBBIX nilKM B HIHpOKHX npe/jejiax 
peryjinpyiOTca nyTeM H3MeHeHHa o6b- 


eMHoro co/;ep5KaHH5i apMHpyiomHx bo- 
jiokoh h B03pacTaiOT, KaK h ejie/jOBajio 
05KH/;aTB, c yBejiHueHHeM co/jep}KaHHfl 
BOJiOKHa (nanpuMep, npu yeejiunenuu 
daenenuH (popMoeanim) ; 

- djin npOH3BO/^CTBa nilKM Han6o- 
jiee iiejiecoo6pa3HO c tcxhhko-3koho- 
MHHeCKOH TOHKH 3peHHfl npHMeHflTB He- 
TKaHBie nojiOTHa, HMeiouiHe Hcxo/myio 
nopHCTOCTB Ha ypOBHe 75-85 %, BBipa- 
6oTaHHBie H3 nojiHnponHjieHOBBix hjih 
nOJIH3$HpHBIX MOHOHHTeH (jlHJIBepHBIM 
enoeoOoM (enaH6oH/i). 

C npaKTHuecKoii tohkh 3peHHa nep- 
eneKTHBHBiM npe^CTaBjiaeTca HcnojiB30- 
BaHHe HOBBIX nilKM B CTpOHTeJIBCTBe, 
npOMBimjieHHOCTH, 5KHJIHIHHO-KOMMy- 
HaJIBHOH C^epe H 6bITOBOM X03HHCTBe, 
B TOM HHCJie B BH fle o6jIHHOBOHHBIX 
naHejieii /iJia Hapy5KHoro npHMeHeHHa. 
Tax, epaBHHTejiBHBiH aHajiH3 noKa3aji, 
hto ctohmoctb tukhx naHejieH (ot 55 /JO 
92 py6./M 2 - B 3aBHCHMOCTH OT IjeHBI 
KOMnOHeHTOB CBH3yiOHjero, noBepx- 
HOCTHOH njIOTHOCTH H BOJIOKHHCTOTO 
eocTaBa HeTKaHBix nojiOTeH, a TaK5Ke ot 
HX KOHKpeTHOTO npOH3BO/JHTeJia) OKa- 
3ajiacB b 2-10 pa3 HH5Ke, neM y ajiBTep- 
HUTHBHBIX JIHCTOBBIX MaTepHaJIOB (/Jpe- 
BeCHOCTpy5KeHHBIX, THnCOBOJIOKHHCTBIX, 
IjeMeHTHOCTpy5KeHHBIX, (]l H (5p 0I I eMeH " 
thbix). HanOojiee 6jih3khm no ijeHe k 
IUTKM Ha HeTKaHoii ochobc nBjmeTca 

THnCOKapTOHHBIH JIHCT. IIpH 3TOM BB>K- 
hbim hx TexHHnecKHM npeHMy me CTBOM 
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aBJineTCn HH3Koe BjiaronornomeHHe. 

3t0 5Ke CBOHCTBO HBJIHeTCH /JOCTO- 
HHCTBOM HOBBIX IHIKM H npH npOH3- 
BO^CTBe H3 hhx pa3JinnHoro po/ja Tpy6- 
HaTBIX H3^eJIHH - BO^OnpOBO^HblX Tpy6 
TexHHnecKoro Ha3HaneHHa, HanpHMep, 
^peHa)KHbix, hjih onop, npnMemieMbix 
npH CTpOHTeJlbCTBe 3£aHHH H COOpy5Ke- 
hhh, KpenjieHHH ocBeTHTejibHOH apMa- 
Typbi Ha yjiHijax HaceneHHbix nyHKTOB 
h T.n. 

onpe^ejieHna SKOHOMnnecKon 
iiejiecoo6pa3HOCTH ncnojib30BaHHa pa3- 
pa6oTaHHbix komho3htob npH co3^a- 
hhh TpyOnarax H3£ejinn npon3Be^eHbi 
pacneTbi 3aTpaT, b pe3yjibTaTe KOTOpbix 
ycTaHOBjieHO, hto ijeHa Han6ojiee /jopo- 
rocTOnmero o6pa3ija, /jjinHa KOTOporo 
0,205 m, BHyTpeHHHH /jnaMeTp 0,25 m 
H TOJIIIJHHa CTeHKH 0,003 M, COCTaBJIiieT 
12,55 py6. rtpH ^jiHHe Taxon Tpy6bi 1 m, 
3aTpaTbi cocTaBOT 12,55-5 = 62,75 py6. 
B xanecTBe cpaBHeHna: 1 MeTp Me/jHon 


Tpy6bi, /jnaMeTpOM 22 mm h tojih^hhoh 
CT eHKH 1 mm ctoht okojio 300 py6, a 
nojiHnponHjieHOBOH, Taxoro tkq rh a- 
MeTpa - okojio 80 - 90 py6. TaKHM 06- 
pa30M, npOBe^eHHbie pacneTbi noKa3bi- 
BaiOT 3KOHOMHHeCKyiO 3(j)(j)eKTHBHOCTb 
OT BHe^peHH^ Tpy6 H3 KOMn03HTOB Ha 
HeTKaHOH OCHOBe TeXHHHeCKHX 

Hy>K^. Ohh Ha 30% /jemeBjie aHajiornn- 
Hbix nojiHnponHjieHOBbix H3^ejiHH, a no 
OTHOHieHHio k MeTajuiHHecKHM Tpy6aM 
3aTpaTbi Ha pa3pa6oTaHHbie Marepnajibi 
HH5Ke b 3-5 pa3. 

IIomhmo Tpy6oK nocToaHHoro no- 
nepenHoro ceneHnu npe/jCTaBjiaeT hh- 
Tepec npOH3BO^CTBO MHOTOCeKH,HOHHbIX 
onop. B xanecTBe npHMepa paccMOTpeH 
BapnaHT onopbi, bbicotoh 8 m. IIpH 
3 tom KajKjjaa ceKHna, npe/jCTaBjiniomaa 
co6oh nojibiii yceneHHbiH KOHyc c Ha- 
hOojibhihm /piaMeTpOM D m h HanMem>- 
HIHM ^HaMeTpOM D b , HMeeT ^JIHHy 
L = 2m. PacneT 3aTpaT Ha npOH3BO^CTBO 


HeTblpeXCeKI^HOHHOH BOCbMHMeTpOBOH 
onopbi H3 pa3pa6oTaHHbix komho3htob, 
npe^CTaBjieH b Ta6ji. 1 . 

ConocTaBjieHHe pe3yjibTaTOB pae- 
neTa npOBO^HTca c xapaxrepHCTHKaMH 
onop (cTOJi6aMH ocBememra), ycTaHaB- 
jiHBaeMbix b MocKBe h Mockobckoh 
oOjiacTH. Be3 yneTa flepeBUHHbix onop 

B CBH3H C HX He /JOJITOBCHHOCTblO, 
npe^jiaraeMbiH BapnaHT neTbipexceK- 
PHOHHOH KOHCTpyKIIHH H3 KOMH03HIJH- 

ohhoto Marepnajia Bbiro/jHee no ijeHe 
(b 1,5-2, 5 pa 3 a /jemeBjie), Macce, yejio- 
bhum TpaHcnopTHpOBaHHn h Tpyzj 03 ar- 
paTaM no othohichhio k }Kejie3o6eTOH- 

HblM. 

C ijejibio onpe^ejieHHn bo3mo)khoc- 
th peajnmipiH h MaTepHajioeMKOCTH 
H3^ejiHa, 6buia BbinojiHeHa Mo^ejib- 
npOTOTHn neTbipexceKiiHOHHOH onopbi 
(pHC. 1). XapaKTepHCTHKH KOMnOHeH- 
TOB H 3aTpaTbI Ha H3TOTOBJieHHe MO^eJIH 

/jaHbi b Ta6ji. 2-4. 

Ta6ji. 1 


3aTpaTbi Ha H3roToejieHHe neTbipexceKUHOHHoii BOCbMHMeTpOBOH onopbi 


CeKpHOHHan onopa 

CeKipm 

JYol 

CeKpnn 

Xo2 

CeKipra 

N°3 

CeKiinn 

N°4 

D b , MM 

150 

190 

228 

266 

D , MM 

nr 

200 

240 

278 

316 

OpHeHTHpOBOHHbiii paexo# CBH3yiomero, k r 

5,6 

5,8 

6 

6,2 

OpHeHTHpoBOHHbiH ijeHa CeKI^HH, py6 

760 

770 

780 

790 

OpHeHTHpOBOHHblH IjeHa 4-CeKpHOHHOH 8-MH MeTpOBOH onopbi, py6 

3100-3500 

OpHeHTHpOBOHHan Macca 4 -cckiihohhoh 8-mh MeTpOBOH onopbi, k r 

23-25 
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Tafiji. 2 
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XapaKTepHCTHKH O/JHOTO KyCKa HeTKaHOH OCHOBbI /JJIH H 3 TOTOBJICHH 5 I MO/jeJIH O/l, H OH CeKOHH 


^jiHHa, 

MM 

IIlHpHHa, 

MM 

Maeea, 

r 

IEioma/jB, 

M 2 

IIOBepXHOCTHaa 
njIOTHOCTB, t/m 2 

U,eHa 3a 1 m 2 MaTepHana 
py6/M 2 (e yueTOM H^C) 

MaKCHMajiBHan ijeHa 
H3paexo/;oBaHHoro Marepuajia 
H3 paeueTa 13 py6/M 2 
(e yueTOM H^C), py6 

500 

415 

8,575 

0,2075 

41,3253012 

7,5-13 

2,70 


Ta6ji. 3 


XapaKTepHCTHKH KOMnOHeHTOB CBH 3 yiOmerO /JJIH H 3 TOTOBJICHH 5 I MO/jeJIH O/JHOH CeKU,HH 


Paexo/I CMOJIBI 

(POLYLITE 
516-M855) G, r 

Paexo 

KaTajiH3aTopa JNE 1 1 
H3 paeueTa 
0,02- G, r 

Paexo /j aKcejieparopa 
9802 H3 paeueTa 
0,03- G,r 

U,eHa H3paexo/^OBaHHBix komhohchtob 
CB a3yioiuero, py6 

Odmaji ijeHa 
CBa3yioiuero, 
py6 

CMOJIBI 

KaTajiH3aTopa 

aKcejieparopa 

133,62 

2,6724 

4,01 

18,12 

0,87 

1,32 

20,32 


Ta6ji. 4 


XapaKTepHCTHKH h 3 aTpaTbi Ha npoH 3 BO/jCTBO MO/jejiH onopw nocjie (|)miimmoh o 6 pa 6 oTKH 


HaHMeHOBaHue 

mjxemw 

fl,JIHHa, MM 

Maeea, r. 

^HaMeTp OCHOBaHH5I, 
MM 

^HaMeTp BepHIHHBI, 
MM 

ToJIHJHHa 
CTeHKH, MM 

Ctohmoctb 
M aTepnajiOB, py6 



BHemH. 

BHyTp 

BHemH. 

BHyTp 

Ceicijmi 

380,9 

117,9 

44,1 

39,9 

31,5 

27,25 

2,1 

22,4 

ToTOBafl onopa 

1225 

471,6 

44,1 

39,9 

31,5 

27,25 

2,1 

89,6 


TaKHM o 6 pa 30 M, paexo/jBi Ha npo- 
H 3 B 0 /J,CTB 0 MO/JCJIH He npeBBICHJIH 

100 py6. npH bbicotc b c6ope 1,225 m. 
Cjie/jOBarejiBHO, peajiBHan eedecTOH- 
moctb 8-MeTp0B0H onopbi 6y/jeT eo- 
CTaBjiOTb He 6ojiee 3500 py6 npn Macce 
23-25 k r. 

YHHTbiBafl HeBbicoKyio ce6ecTOH- 
MOCTB HeTKaHBIX MaTepHanoB (othoch- 
TenbHO TKaHeil, TpHKOTaiKa h nneTeHbix 
H3AeJIHH) H HaJIHHHe Heo6xO/JHMBIX 
npOHHOCTHbix cbohctb, npHMeHeHHe 
HeTKaHOH OCHOBbI /JJI5I C03/jaHHH KOM- 
no3HiiHOHHbix MaTepnajiOB BecbMa 3(j> 
(j)CKTHBHO, OCOOeHHO npHMeHHTeJIBHO 
K Hy5K/^aM npOMBIHIJieHHOCTH H CTpOH- 
TejiBCTBa. 
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PROJECT AIMED AT MEASURING 
THE ELECTRIC POWER QUALITY 
INDICATORSIN THE POWER SUPPLY 
SYSTEMOF THE LEBEDINSKY MINING 
AND PROCESSING PLANT 

A. Vinogradov, Candidate of Technical Sciences, Full Professor 
0. Zyabkina, Postgraduate Student 
Belgorod Shukhov State Technology University, Russia 


The share of electric receivers with non-linear load is gradually 
increasing, which leads to undesirable currents and voltages in the lines 
of non-sinusoidal power distribution networks of industrial enterprises. 
For this reason, the problem of power quality in the electrical system is 
urgent. 

Keywords: power quality, Lebedinsky Mining and Processing 
Plant, nonlinear load, “Energomonitor T 1-3.3”, total harmonic voltage 
components, coefficients of voltage unbalance on negative and zero 
sequence, coefficient of n-th harmonic voltage, negative and positive 
deviation of voltage. 


nPOEKT H3MEPEHHJI nOKA3ATEJIEH 
KAHECTBA 3JIEKTPHHECK0H 3HEPTHH 
B CHCTEME 3JIEKTP0CHAE)KEHHa 
JIEEE^HHCKOTO TOPHO- 
OEOEATHTEJIEHOrO KOMEHHATA 

BHHorpa/jOB A.A., KaH/u TexH. HayK, npoij). 

3;i6KHHa O.H., MarncTpaHT 

EenropoacKHH rocyrapcTBeHHBiH TexHOnonrae ckhh yHHBepCHTeT 
hm. B.T. IIIyxoBa, Poccna 

^fojia ojieKTponpneMHHKOB c HejiuHeimoH Harpy 3 Kon nocTeneH- 
ho B 03 pacTaeT, hto npuBoauT k noaBjieHUK) He^ejiaTejTbHbix tokob h 
HanpaaceHnii HecuHycouaajTbHOu (fiopMbi b jtuhuhx ajieKTponepejjann 
pacnpeaejTUTejibHbix ceTeu npOMbimjieHHbix npeanpuaTHu. ITo 3 toh 
npnuHHe npodaeMa xauecTBa 3 JieKTpnnecKon 3 Heprnn b ajieKTpnnec- 
koh cncTeMe axTyajibHa Ha cerojunmimiH aeHb. 

RjifoueBbie cjiOBa: noKa3aTeim xauecTBa ajiCRTpunecKon aHeprnn 
(IIK3), JledeauHCKUH ropHO-odoraTHTejibHbin KOMdnHaT, HejiuHCHHaa 
Harpy3Ka, «3HeproMOHHTOp-3.3 Tl», cyMMapHbin K03(J)(j)HUHeHT rap- 
MOHHHeCKHX COCTaBJHnOIUHX Hanpa^CeHHB, K03(J)(l)HUHeHTbI HeCHM- 
MeTpHH HanpjDKeHHH no odpaTHon h HyneBon nocjieaoBaTejibHOCTH, 
K03(h(huuHeHT n-n rapMOHHnecKOH cocTaBjunomen HanpaaceHna, ot- 
pHuaTejibHoe h nonoacHTejibHoe OTKjiOHeHue Hanpaacemia. 

YnaCTHHKH KOH(J)epeHUHH, 

HaunoHajibHoro nepBeHCTBa no HaynHon aHaanTHKe 


Conference participants, 

National Research Analytics Championship 

| ^ros^gf Digital Object Identification: http 


://dx.doi.org/10. 1 8007/gisap:tsca.v0i5. 103 1 


H a cero^HaniHHH jiQnb b cncTeMax 
3JieKTpocHa6}KeHHa Pocchh ctuho- 
BHTbca Bee 6ojiee aKiyajiBHOH npodaeMa 
odecneueHHH KauecTBa 3jieKTpHuecKOH 
3HepTHH. 3t0 CBJI3aHO C OblCTpO paCTy- 
HJHM HHCJIOM HCJIHHCHHBIX 3JieKTpOnpH- 
eMHHKOB, co3^aiomHx b ceTax npH CBOefi 
padOTe TOKH HCCHHyCOH/jaJIBHOH (JjOpMBI 
[ 1 ]. fl,OJia H MOIU,HOCTB TaKHX 3JieKTpO- 
npHeMHHKOB nocToaHHO B03pacTaeT KaK 
B npOMBiniJieHHOM npOH3BO/JCTBC, TaK H 
b KOMMyHajiBHO-dBiTOBOM ceKTOpe. 

YcjiOBHe odecneueHHa TpedyeMO- 
ro KauecTBa 3JieKTp03HeprHH (K3) 3a- 
KJIIOHaeTCa B JJOCTHaCCHHH MHHHMyMa 
npHBe^eHHBix KanHTajiBHBix 3aTpaT Ha 
jjocTH5KeHHa TpedyeMoro KanecTBa 3JieK- 
Tp03HepTHH npH BBinOJIHeHHH orpaHH- 
ueHHH, npH codjiio^eHHH orpaHHueHHH 
c ijejiBK) ynponjeHHa ijejieBOH (jjyHKUHH. 
npH TaKOM nojjxojje b HaHdojiee nojiHon 
Mepe yuHTBiBaeTca 3KOHOMHnecKaa cynj- 
HOCTB 3ajjaHH OnTHMH3aH,HH K3. IIoCTa- 
HOBKa 3a/jaHH OnTHMH3aiJHH B03M05KHa B 
^Byx ochobhbix BapnaHTax: 

• onTHMH3aijHa BBidopa h ycTaHOB- 
kh TexHHuecKHx cpe/jCTB h hx napaMeT- 
pOB /jjia odecneueHHH TpedyeMBix 3Ha- 
ueHHH IIK3; 

• onTHMH3aijHa IIK3 b npoijecce 
3KcnjiyaTaijHH chctcm ajieKTpocHad- 
aceHHa (C3C) npe/jnpnaTHH (pemeHne 


3TOH 3ajjaHH B03M02KH0, OHCBHflHO, npH 
HajiHHHH peryjiHpyeMBix tcxhhhcckhx 
cpe/jCTB). Bo3mo^cho coueTaHHe o6ohx 
B apHaHTOB. 

B HacToanjee BpeMa Ha npe/jnpH- 
araax npaKTHuecKH OTcyTCTByiOT pe- 
ryjiHpyeMBie TexHHuecKHe cpe/jCTBa 
/jjia CHH 5 KeHHa He cHHy coh jjajiBHO cth 
H anpaaceHHH, noaTOMy pemeHne 3 a/ja- 
hh no BTopoMy cijeHapHio jyia ycTpa- 
HeHHa HecHHyconjjajiBHBix peacHMOB b 
ceTH OKa 3 BiBaeTca 3 aTpya,HHTejiBHBiM. 
Heodxo^HMOCTB odecneneHHa KanecTBa 
HanpaaceHHa B 03 HHKaeT npH onpe/jejie- 
hhh onTHMajiBHBix 3 aKOHOB peryjiHpo- 
BaHHa CHMMeTpHpyiOmHX yCTpOHCTB 
(CY), ycTaHaBjiHBaeMBix, HanpHMep, b 
C3C npe^npHaTHH, CBa 3 aHHBix c Taro- 
BBIMH nO^CTaHIJHaMH 5 KeJie 3 H 0 ^ 0 p 05 K- 
hoto TpaHcnopTa, a TaK 5 Ke npH BBidope 
onTHMajiBHoro 3 aKOHa peryjinpOBaHHa 
Hanpa)KeHHa c HcnojiB 30 BaHHeM ijeH- 
TpaJIH 30 BaHHBIX H MCCTHBIX Cpe^CTB 
peryjinpOBaHHa. ITpH 3 tom bo 3 mo)kho 
pemeHne 3 a^ann onTHMH 3 aijHH KaK no 
OT/jeJIBHBIM IIK3, TaK H B COBOKynHO CTH 
c npHMeHeHHeM komhjickchbix cpe^CTB 
yjiynmeHHa K3 h KOMneHcaijHH peaK- 
THBHOH MOHJHOCTH (KPM) [2]. 

B padoTe npHBe^eH aHajiH3 KanecTBa 
3jieKTpo3HeprHH Ha JledejjHHCKOM rop- 
HO-odoraTHTejiBHOM KOMdnHaTe (JirOK) 


b Eejiropo^CKOH oduacTH, aBJiaiomHM- 
ca KpynHeHHiHM no jjodBine 5Kejie3HOH 
pyzjBi b Pocchh. TopHO/jodBiBaiomHe 
npe^npHaraa OTHOcaTca k 1-oh KaTero- 
pnn no ycjiOBHaM odecneneHHa Ha/jeac- 
hocth 3JieKTpocHadaceHHa. 

Ha Bcex odneKTax JirOKa npncyTCT- 
ByeT dojiBinoe kojihhcctbo aaeKTpo- 
npneMHHKOB c hcjihhchhoh Harpy3KOH: 
3JieKTpo^yroBBie nenn, 3JieKTp0B03Bi, 
nojiynpoBOjjHHKOBBie npeodpa30BaTejiH 
^jia peryjiHpOBaHHa hbctotbi BpameHna 
aCHHXpOHHBIX JJBHTaTCJICH, HMnyjIBCHBie 
hctohhhkh nHTaHHa, nycKOperyjiHpy- 
joiijaa annapaiypa ^Jia ra30pa3pa^HBix 
jiaMn ocBenjeHHa h mho5kcctbo ^pyrnx 
yCTpOHCTB, OKa3BIBaiOHJHX BJIHaHHe Ha 
noKa3aTejiH KanecTBa aaeKTpHnecKOH 
3HeprHH (nK3) b cncTeMe aaeKTpo- 
CHad)KeHHa KOMdHHaTa. 

AHajiH3 noKa3aTejieH KanecTBa 3JieK- 
TpHHeCKOH 3HepTHH (HK3) npOBOJJHJICa 
Ha no^CTaHijHax KOMdHHaTa b TeneHHe 
24 nacoB c KHTepBaaoM BpeMeHH 3 ce- 

KyHJJBI B COOTBeTCTBHe C TpedOBaHHa- 

mh TOCT P 54149-2010 [3]. 3aMepBi 
BBinojiHajiHCB npndopoM «3HeproMO- 
hhtop - 3.3T1». nojiyneHBi cjie^yiOHjHe 
pe3yjiBTaTBi. 

HoMHHajiBHoe HanpaaceHHa Ha 
TpaHC^opMaTOpHBix no^CTaHijHax 

JirOK: rnm, rnn 3, rnn 5, rnn 8 
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- 6 kB; nc 123, nC 137 - 10 kB; nC 
JleOe^n, nC TaroBaa - 110 kB. 

Pa6oTa ajieKTponpHeMHHKOB kom6h- 
HaTa OKa3biBaeT 3HanHTejiBHoe BJinaHHe 

Ha cne^yiomHe IIK3: 

• K 03 (j)(j)HLtHeHT HCKaaceHHa CHHyCO- 
HflaUBHOCTH KpHBOH HanpatfCCHHa, K n ; 

• K 03 (j)(j)HIJHeHT n-H rapMOHHHCCKOH 
cocTaBjiaiomeH Hanpa 5 xeHHa,K U(n) ; 

• OTpHLjarejibHoe h noji05KHTejiBHoe 

OTKjiOHeHHe Hanp>DKeHHa, 5U ( , 8U (+) ; 

• K03(j)(j)HIJHeHTbI HeCHMMeTpHH 
Hanp>DKeHHH no o6paraoH h Hyjie- 
boh nocne^OBaTejibHOCTH, K 2U , K QU . 
r apMOHHnecKne cocTaBjiaiomHe Hanpa- 
5KeHHJI o6yCJIOBJieHBI HeJIHHeHHBIMH Ha- 
rpy3KaMH nojn>30BaTejieH 3JiexTpHHec- 
khx ceTeii, pa3JiHHHoro Hanpa)xeHHa. 
r apMOHHnecKne tokh, npoTeKaiomne 
b 3JieKTpHnecKHx ceTax, co3^aiOT rap- 
MOHHnecKHe na/jeHHa HanpaaceHHH 
B nOJIHBIX COnpOTHBJieHHaX 3JieKTpH- 
necKHx ceTen. HajiHHHe bbichihx rap- 


mohhk HeOjiaronpnaTHO cxa3BiBaeTca Ha 
pa6oTe He tojibko 3JiexTpoo6opy/jOBa- 
HHH nOTpeOHTeJieH, HO H 3JieKTpOHHBIX 
ycTpoiiCTBax b 3HeprocHCTeMax. 

3HaneHHe K03^)(J)HH,HeHTa Hcxaace- 

HHa CHHyCOH^aJIBHOCTH KpHBOH Ha- 
npiDKeHHa K n He /jojhkho npeBBimaTB 
b TeneHHe 95% BpeMeHH 3HaneHHa yc- 
TaHOBjieHHoro TOCTom 54149-2010 
,zyia HanpiDKeHHa 3JiexTpHHecxoH ceTH 
6-25 kB cocTaBjiaeT 5%, /jjia 110-220 kB 
cocTaBjiaeT 2%. H b TeneHHe 100% 
BpeMeHH 3HaneHH>i ,zyia Hanpa5xeHHa 
3JieKTpHHeCKOH CeTH 6-25 kB COCTaBJMeT 
8%, ,zyia 110-220 kB cocTaBjiaeT 3%. 

Pe3yjiBTaTBi H3MepeHHoro KU Ha 
no/jCTaHijHax npHBe^eHBi Ha pnc. 1. 

npeBBimeHHe cyMMapHoro ko3(J)(J)h- 
i^HeHTa rapMOHHnecKHX cocTaBjunomHx 
Me5K4)a3HBIX Hanp5DKeHHH U AB ,U BC H U CA 
6ojiee neM b nojiTopa pa3a HaOmo/jaeTca 
Ha mn 5, Ha nc 137 60 Jiee neM b TpH 
pa3a. npeBBimeHHe cyMMapHoro ko3(J)- 


(J)HH,HeHTa rapMOHHHeCKHX COCTaBJia- 
iohjhx K Me5K(J)a3Horo Hanpa)xeHHa 
U BC 3a({)HKCHpoBaHo Ha IIC Jle6e^H h co- 
CTaBjiaeT K TTmr , = 25%, Ha IIC TaroBaa 

U(iSL) 

-K um = 20% 

HaH6ojiBHiHH HHTepec npe^CTaB- 
jiaioT rapMOHHKH HeneTHoro nopa/jxa 
c HOMepaMH 3, 5, 7, Tax xax y hhx Ha- 
Omo^aiOTca HaH6ojiBHiHe aMnjiHTyzi,Bi b 
cnexTpe HanpaacemiH. B TOCTe 54149- 
2010 peraaMeHTHpyiOTca HopMBi K3 b 
T eneHHe 95%, Ta6ji. 1. 

IIpe^ejiBHO ^onycTHMoe 3HaneHHe 
K03(J)(J)H13HeHTa n-OH rapMOHHHecxoH 
cocTaBjiaiomeH /yia xa5K^OH rapMOHHKH 
b 1,5 pa3a OojiBHie HOpMajiBHO /jonycTH- 
Moro b TeneHHe 1 00% BpeMeHH. 

CpaBHeHHe xo3(j)(j)HipieHTOB rap- 
MOHHHeCKHX COCTaBJiaiOHtHX K u(n) Me5K- 
(j)a3HBix Hanpa)xeHHH U AB ,U BC h U ca fljia 
rapMOHHK 3, 5 h 7 co 3HaneHHaMH K u(n) , 
ycTaHOBjieHHBiMH TOCTom 54149-2010 
npe^CTaBjieHo Ha pnc. 2-4. 



Phc. 1 . 3 HaneHHH cyMMapHbix K 03 c|)c|)HOHeHTOB rapMOHHnecKHx cocTaBJiaiomHx HanpsiaceHHJi KU, % 


Ta6ji. 1 


3HaneHHe K03(j)(|)HOHeHTa n-oii rapMOHHnecKOH cocTaBJiHiomeii, K U(n) 


riopa^ox 

rapMOHHHeCKOH 
cocTaBjiaiOHteH n 

3HaneHHe K03(j)(j)HiiHeHTa n-OH rapMOHHnecxoH cocTaBjiaiomeH K u(n) , % £jia Hanpa5xeHHa 

3JieKTpHHeCKOH ceTH 

6-25 xB 

110-220 xB 

3 

3 

1,5 

5 

4 

1,5 

7 

3 

1 



Phc. 2. CpaBHeHHe Koa^^npHeHTOB rapMOHHnecKHx cocTaBJiaiomHx K U(n) Meac$a 3 Horo HanpaaceHHH UAB 

#jih rapMOHHK 3, 5 h 7 no TOCTy 54149-2010 


40 





GISAP 

TECHNICAL SCIENCES, CONSTRUCTION AND ARCHITECTURE 



Phc. 3 . Pacnpe^ejieHHe ko 3 ^^hii,h 6 htob rapMOHHHecKHx cocTaBjiniomHx K U(n) Me»c$a 3 Horo HanpnHceHHH UBC 

AJiH rapMOHHK 3 , 5 h 7 no TOCTy 54149-2010 



Phc. 4 . Pacnpe/jejieHHe ko 3 $$hphchtob rapMOHHHecKHx cocTaBjiniomHx K U(n) Me 5 K(|)a 3 Horo HanpHaceHHH UAC 

^jiH rapMOHHK 3 , 5 h 7 no TOCTy 54149-2010 


HanOojiee BBipa^eHHaa TpeTBJi rap- 
MOHHKa Me5K4)a3Hbix HanpjDiceHHH, npe- 
BbimaeT HopMy 6ojiee neM b 3pa3a Ha 
IIC 137, IIC 123 h b 2 pa3a IIC TaroBaa; 
y naToii rapMOHHKH npeBBimeHne co- 
CTaBHjio 6ojiee neM b 3 pa3a Ha IIC 137, 
b ^Ba pa3 Ha IIC 123 h IIC TaroBaa; 
ceABMaa rapMOHHKa npeBbimaeT HopMy 
b TpH pa3a Ha IIC 137, h 6ojiee neM b 
2 pa3a Ha IIC TaroBaa, b ocTajiBHBix 
nyHKTax H3MepeHmi K u(n) hmciot /jonyc- 
THMBie 3HaHeHH5I. 

OcHOBHBie noTpe6HTenH, HMeiomne 
HejiHHeHHtiH xapaKTep - 3 to T^roBan 
no/jCTaHijmi 5Kejie3HOH /joporn. 3jieic- 
TpH(J)Hi^HpoBaHHa>i 5Kejie3Han flopora 
nepeMeHHoro Toxa uBiweTCii cneipnjm- 


necKHM noTpe6HTejieM 3jieKTpHHecKOH 
3HeprHH. IIOMHMO TOR), HTO 3JieKTpO- 
T«roBa>i Harpy3xa uBiweTCn HecHMMeT- 
pHHHtiM HejiHHeiiHbiM noTpe6HTejieM c 
nepeMeHHOH Harpy3KOH, HMeeT MecTO 
cymecTBeHHoe OTjiHHHe ot ^pyrnx noT- 
pe6HTejieii, xoTopoe 3aKjnoHaeTCJi b tom, 
hto 5Kejie3HaH ^opora nBjmeTCii npoTJi- 
5KCHHBIM npHeMHHKOM 3JieKTpHHeCKOH 
3HeprHH, h nHTaHHe ee tatobbix uojx - 
CTaHH,HH He M05xeT 6 bitb ocyn^ecTBjieHO 
ot o^hoto y3Jia 3HeprocHCTeMBi. 

Oi^eHxa HecHMMeTpHH HanpiDKe- 
hhh BbinojiHajiocb Ha ocHOBe pacneTOB 
K034)$Hi^HeHTa HecHMMeTpHH HanpiDKe- 
hha no o6paTHOH h HyjieBOH nocjie^OBa- 
TeJIBHOCTH. 


J\jin yxa3aHHbix noKa3aTejieii K3 
ycTaHOBjieHbi HopMBi b TOCTe 54149- 
2010. 

SHaHeHHH K03(J)(J)HHHeHTOB HeCHMMCT- 
pHH Hanp«5KeHHH no oOparaoH nocjie/jo- 
BaTeJIBHOCTH K 2U H HecHMMeTpHH Hanpa- 
}xeHHH no HyjieBOH noene/jOBarejiBHOCTH 
K QU ,Me5K^y 3HaHeHHaMH, yCTaHOBJieHHBI- 

mh TOCTom 54149-2010 npe/jCTaBjieHO 
Ha pHC.5.HaH6ojiBHiee 3HaneHHe ko 3(J)- 
(J)HH,HeHTa HecHMMeTpHH HanpJDKeHHfl 
no oOparaoH no cjie^OBaTejiBHO cth K 2U 
cocTaBjnieT 37%, hto b 9 pa3 npeBbimaeT 
HopMy Ha IIC 137. K QU no HyjieBOH noc- 
jie^OBaTejiBHOCTH Ha 3 toh 5xe no^CTaHpHH 
HMeeT MeHBHiHe 3HaneHmi 25%, hto npe- 
BBimaeT HopMy b 6 pa3. 



Phc. 5. Kos^^hohchtbi hcchmmctphh HanpsmeHHH no oOpaTHoii nocjie/jOBaTejibHOCTH K 2U h hcchmmctphh 

HanpsuKeHHH no HyjieBOH nocjie^OBaTejibHOCTH K ou 
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HecHMMeTpHfl HanpaaceHHH npo- 
HCXO/JHT no^ B03^eHCTBHeM HepaBHO- 
MepHoro pacnpe/jejieHHa Harpy30K no 
(J)a3aM. HCTOHHHKaMH HeCHMMeTpHH Ha- 
npaaceHHH aBjiaiOTca: /jyroBbie CTanen- 
naBHjiBHbie nenn, TaroBbie no/jCTaHijHH 
nepeMeHHoro TOKa, 3JiexTpocBapOHHbie 
ManiHHbi, o^HO(J)a3Hbie 3JiexTpoTepMH- 
necxne ycTaHOBKH h /jpyrne 0£H0(j)a3- 
HBie, ^Byx$a3Hbie n HecHMMeTpmmbie 
Tpex(j)a3Hbie noTpe6nTejiH 3jiexTpo- 
3Heprnn. 

IIoji05KHTejibHbie n OTpniiaTejibHbie 
OTKjioHeHna HanpaaceHHa b Tonxe nepe- 
^ann 3JiexTpHnecxoH 3Heprnn He ^ojdk- 
hbi npeBbimaTb 1 0% HOMHHajibHoro hjih 
corjiacoBaHHoro 3HaneHHa HanpaaceHHa 
b TeneHne 100% BpeMeHH HHTepBajia b 
o/jHy He^euio, n 5% HOMHHajibHoro hjih 
corjiacoBaHHoro 3HaneHHa HanpaaceHHa 
b TeneHHe 95% BpeMeHH. 

YxaaceM OTKjiOHeHHa HanpaaceHHa 
5U ( h 8U (+) , nojiyneHHbie 3a nepno^ H3- 
MepeHHH 24 naca, noKa3biBaeT pncyHOK 6. 

Cjie/jyeT otmcthtb, hto OTpHijarejib- 
Hoe h nojioiKHTejibHoe OTXjiOHeHHa Ha- 
npaaceHHa aBJiaiOTCa nOJIOaCHTeJIbHbIMH 
BeJIHHHHaMH. 

OTKjiOHeHHe HanpaaceHHa aBHo 

Bbipa5KeHo Ha rnn5 h nC137 h nc 
TaroBaa. Han6ojibmee 3HaneHHe 3a(jmx- 
cnpoBaHO Ha IIC 137, KOTOpoe cocTaB- 
jiaeT +11%. 

06o6maa pe3yjibTaTbi aHajiH3a no- 
Ka3aTejieii xanecTBa 3jieKTpo3HeprHH 
AJia JleOe^HHCKoro TOKa, nojiynaeM 
cjie/jyiomee: 

1. npeBbimeHHe cyMMapHoro xo3(ji- 
(|)HH,HeHTa rapMOHHHeCKHX COCTaBJI5HO- 
HJHX Me5K(J)a3HbIX HanpaaceHHH U AB ,U BC 

h U CA HaOjuo^aeTca Ha mn 5 6ojiee 
neM b nojiTopa pa3a, Ha nC 137 6ojiee 
neM b TpH pa3a. npeBbimeHHe cyMMap- 
HOrO X03(j)(j)HipieHTa rapMOHHHeCKHX 
COCTaBJHHOmHX K MeaC(|)a3HOrO Ha- 
npIDKeHHH U BC 3a(J)HKCHpOBaHO Ha nc 


JleOe^H h cocTaBjineT K TTmn , = 25%, Ha 

U(BL) 

nC TaroBaa - K = 20%; 

U(tSL) 

2. HanOojiee BbipaaceHHaa TpeTba 
rapMOHHKa Mea«j)a3Horo HanpaaceHHa, 
HMeeT npeBbimeHHe 6ojiee neM b pa3a Ha 
nC 137, nC 123 h nC TaroBaa; y naTOH 
rapMOHHKH npeBbimeHHe cocTaBHjio 6o- 
jiee neM b pa3a Ha nC137, b j\bzl pa3 Ha 
nC123 h nC TaroBaa; ce/jbMaa rapMo- 
HHKa HMeeT npeBbimeHHe b TpH pa3a Ha 
nC 137, Ha ocTajibHbix nyHKTax H3Me- 
peHna HMeeT /jonycTHMbie 3HaneHHa; 

3. OTpmjaTejibHoe h nonoacHTejib- 
Hoe OTKjiOHeHHe HanpaaceHHa b cpe/j- 
HeM cocTaBjiaeT 6%, HanGojibinee 3Ha- 
nemie 11%. OTKjiOHeHHa HanpaaceHHa 
OKa3biBaiOT 3HanHTejibHoe BjmaHHe Ha 
pa6oTy acHHxpoHHbix ^BHraTeaen (Afl), 
aBjiaiomHxca HanOojiee pacnpocTpaHeH- 
HblMH npHeMHHKaMH 3JieKTp03HepTHH B 
npOMbimjieHHOCTH 

4. K03(j)(jmipieHTbI HeCHMMeTpHH 
HanpaaceHHH no oOpaTHoii h HyjieBOH 
nocae^OBaTejibHOCTH b ejie/jCTBHH Ha- 
jiHHHa Ha npe^npHaTHH HejiHHeiiHbix 
noTpeOHTejien b cpe/jHeM cocTaBjiaeT 
15%, HopMa 4%. HanOojibmee 3Hanemie 
BbiaBJieHO Ha nC 137, pzje o^hh H3 noT- 
peOnTeaeii TaroBaa nC, h cocTaBjiaeT 
36%, hto b 9 pa3 npeBbimaeT HopMy, b 
pe3yjibrare HepaBHOMepHoro pacnpe/je- 
jieHHa Harpy30K no $a3aM. 

CHHaceHHe HecHHyeoH^aabHOCTH 
HanpaaceHHa oOecnenHBaeTca jih6o pa- 
H,HOHaJIbHbIM nOCTpOeHHeM CHCTeMbI 
3JiexTpocHa6aceHHa (C3C) npe/jnpH- 
aTHa, npH xoTOpon napaMeTpbi, xapaxTe- 
pH3yiomHe HecHHycoH,zjajibHOCTb Hanpa- 
aceHHa, 6yayT b ^onycTHMbix npe^ejiax, 
jih6o npHMeHeHHeM cneijHajibHbix cxeM 
KOMMyTai^HH HeaHHeHHbix Harpy30K, 
a Taxace KOppeKTHpyiomHx ycTpoilcTB 
(ycTaHOBKH KOppeKTHpyiomHx yCT- 
poilcTB /yia (JmjibTpaijHH BbicmHx rap- 
MOHHK (Br)). 

OOecnenHTb ,zjonycTHMbiH ypOBeHb 


HeCHHyCOH^aJIbHOCTH B HeKOTOpbIX 
cjiynaax bo3mo)kho nyTeM BbmejieHHa 
HejiHHeHHbix Harpy30K Ha OT/jejibHyio 
ceKi^HK) mHH, paccpe^OToneHHe Hejm- 
HeiiHbix Harpy30K no pa3JiHHHbiM y3JiaM 
C3C c no^KjnoneHHeM napajuiejibHO 
3thm Harpy3KaM ojieKTpo^BHraTejieii. 
CHH5KeHHe ypOBHen Br 3a cneT yjiyn- 
meHHa (jiopMbi KpHBoii ceTeBoro Toxa 
Bn MoaceT 6biTb ^ocTHTHyTO nyTeM 
KOMneHcai^HH Br MarHHTHoro noTOKa 
TpaHC(J)opMaTopa jih6o Haao5xeHHeM to- 
xob HeneTHbix rapMOHHX, xparabix TpeM, 
Ha TOXH 06 m 0T0X TpaHC(j)OpMaTOpOB. 
OHJibTpo-xoMneHCHpyiomHe ycTpoiic- 
TBa aBjiaioTca annapaTaMH MHoroi^eae- 
boto Ha3HaneHHa h npHMeHaiOTca ^jia 
XOMneHCai^HH peaXTHBHOH MOmHOCTH H 
CHHaceHna ypOBHeii BY. CncTeMbi xom- 
neHcaiinn h (JmjibTpai^HH c Hcnojib30Ba- 
HHeM aXTHBHbIX (JlHJIbTpOB n03B0Jiai0T 
He TOJIbXO o6eeneHHTb MHHHMH3aiIHIO 
Br h HHTeprapMOHHx, ho h peryjmpo- 
BaHne HanpaixeHHa y noTpe6HTejia, th6- 
pHJIHbie (jlHJIbTpbl (TO), B XOTOpbIX AO 
BXJuonaeTca nocae^OBaTejibHo jih6o na- 
pajuiejibHO pe30HaHCHbiM (jmjibTpaM. 

HecHMMeTpmo HanpaaceHHH, o6yc- 
jiOBjieHHyio HecHMMeTpHHHbiMH 3n, 
MoacHO orpaHHHHTb xax c noMombio 
cxeMHbix pemeHHH, Tax h nyTeM npn- 
MeHeHna cneiiHajibHbix CHMMeTpHpy- 
K)mHX yCTpOHCTB. CHMMeTpHpOBaHHe 
c noMombio CY CBO^HTca x xoMneH- 
Cai^HH 3XBHBaJieHTH0T0 TOXa o6paTHOH 
nOCJie^OBaTeJIbHOCTH HeCHMMeTpHHHbIX 
Harpy30x h, cae^OBaTejibHO, o6ycjiOB- 
jieHHoro hmh HanpaaceHHa oOparaoH 
nocae^OBaTejibHOCTH [4]. 
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Pnc. 6 . nojioacHTejibHbie n OTpnuaTejibHbie otkjiohchhh HanpnaceHHH 
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This article deals with a device used to uniformly distribute reactive 
power between synchronous generators. It has been demonstrated that 
due to the use of differentiating measuring current transducers and 
parallel operation transformers high precision required to maintain the 
preset voltage level in the common buses and distribute reactive currents 
between the generators is reached. 
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YCTPOHCTBA J\m PABHOMEPHOrO 
PACnPE/JEJIEHFLH MOUIHOCTH 

Ma3aneBa FL, oh/e tcxh. HayK, aoijeHT 
KyBinuHOB E, npoijieccop, a-p tcxh. HayK, 
/JaatHeBOCTOHHtiH (JieaepajiBHBiH yHHBepCHTeT, Poccna 

OnucbiBaeTCH ycTponcTBO j \ j\k paBHOMepHoro pacnpeaeneHua 
peaKTHBHOH MOLUHOCTH MOKJiy CHHXpOHHBIMH TeHepaTOpaMH. Ilo- 
Ka3aHO, hto djiaroaapa npuMeHerono b otom ycTponcTBe ancjKjicpcH- 
uupyioiuux H3MepHTenBHBix npeo6pa30BaTejien TOKa n TpaHC(J)opMa- 
TopoB napajuiejiBHon padoTti odecneuuBaeTCH BticoKaa tohhoctb ok 
no/wepacaHHa 3aa;aHHoro HanpaaceHHa Ha o6ih;hx mHHax, Tax h pac- 
npeaejreHua peaKTHBHtix tokob Me>oy reHeparopaMH. 

RjifoueBbie cjioea: CHHxpoHHtie reHepaTopbi, peaKTHBHaa mohj- 
hoctb, paBHOMepHoe pacnpeaejieHne, juKjxbepeHiiHpyiomHH npeodpa- 
30BaTejn>, pe3yjn>TaTBi 3KcnepuMeHTa. 

YnaCTHHKH KOHC})epeHUHH, 

HaunoHajiBHoro nepBeHCTBa no HaynHon aHajiHTHKe, 
OTKpbiToro EBponeucKO-AinaTCKoro nepBeHCTBa no HaynHon aHajiHTHKe 
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B H3MepHTejibHbix ^H(J)4)epeHUHpy- 
K>mnx HH^yKiiHOHHBix npeo6pa30- 
BaTejiax TOKa (/TTTTTT), KaK h b TpaHC- 
(JiopMaTOpax TOKa (TT), Hcnojii>3yeTca 
TpaHC(j)OpMaTOpHBIH 3(j)(j)eKT. 3^C, KO- 
Topaa nponopDHOHajiBHa npOH3BO£HOH 
H3MepaeMoro TOKa, HaBO/jHTca b KaTyrn- 
Ke /IUTIT HJIH BTOpHHHOH oOmoto TT. 
B K03(j)(j)HIJHeHT npOnOpUHOHaJIBHOCTH 
B KaueCTBe COMHOaCHTCJia BXO/JHT B3aHM- 
Haa HH^yKTHBHOCTB Meac/jy OTymKOH 
(BTOpHHHOH 06 m 0 TK 0 h) H npOBO/JHHKOM, 
no KOTOpOMy npoxo/jHT H3MepaeMBin 
TOK. 

TT pa6oTaiOT b peacHMe, 6jih3kom k 
KOpOTKOMy 3aMBiKaHHio, Kopzja Hanp a- 
acemie btophhhoh o6motkh bo mhoto 
pa3 MeHBine yo3aHHOH 3^C. HH^yK- 
THBHOe COnpOTHBJieHHe 3TOH o6motkh 
b ^ecaTKH-coTHH pa3 6ojiBine eyMMap- 
hoto aKTHBHoro conpOTHBjieHna o6mot- 
kh n Harpy3KH TT. IIo3TOMy b ycTaHO- 
BHBinnxca peacHMax, npn H3MepeHnn 
tokob, He HMeiomHx anepHOjpmecKOH 
cocTaBjiaiomen, tok btophhhoh 06- 
motkh npaKTHnecKH nponopiiHOHajieH 
HHTerpajiy ot 3,3,C, n, /jpyrHMH ejiOBa- 
mh, oh npaKTnnecKH nponopiiHOHajieH 
H3MepaeMOMy TOKy. HoMHHajiBHBin tok 
BTOpHHHOH 06MOTKH COCTaBJiaeT 1-5 A, 
a HOMHHajiBHaa mohihoctb Harpy3KH TT 
He npeBOCXO^HT HeCKOJIBKHX ^eeaTKOB 
Barr. O^HaKO H3-3a yKa3aHHoro 3Hann- 
TejiBHoro npeBBimeHna 3,3,0 Ha/j bbixo/j- 
hbim HanpaaceHneM TT ero Macca ohchb 
BejiHKa. ripn Hanpaacemoi 700 kB Macca 
TT npnOjinacaeTca hjih npeBoexo/jHT 
o/jHy TOHHy. OrpOMHaa Macca TT aBjia- 
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eTCa OCHOBHBIM, HO He e^HHCTBeHHBIM 
HX He^OCTaTKOM. 3^PyrOH He^OCTaTOK - 
3to noHHaceHHaa tohhoctb H3MepeHHa. 
TlpoaBjieHHe 3toto He^ocTaTO B03pae- 
TaeT c yBejiHueHHeM nepHO/jHHecKOH eo- 
CTaBjiaiomeH h, b oco6chhocth, anepno- 
^HuecKOH cocTaBjiaiomeH H3MepaeMoro 
TOKa H3-3a HacBimeHHa (jieppOMarHHT- 
hoto cep^euHHKa TT. B pe3yjiBTaTe 3 th 
nOrpeiHHOCTH npHBO^HJIH K HeBepHOH 
pa 60 Te yCTpOHCTB TOKOBOH 3amHTBI, 
0 C 06 eHH 0 £H(j)(j)epeHUHaJIBHOH 3aHIHTBI. 

3,Jia CHHaceHHa npoaBJieHHa 3thx 
He^OCTaTKOB CTaJIH HCn0JIB30BaTB TT 
c pa30MKHyTBiM MarHHTHBiM eep/jen- 
hhkom (MarHHTHBie TT) hjih c eep/jen- 
HHKOM, HMeiOmHM B03/jyiHHBie 3a30pBI 
(TpaHCpeaKTOpBi). 3th ycTponcTBa hb- 
jiaiOTca pa3HOBH/jHOCTaMH JJJAUT. Ohh 
paOoTaiOT b peacHMe, 6jih3kom k H/je- 
ajiBHOMy xojiocTOMy xo/ry. Tlpn 3 tom 
TOK KaTyiHKH MaJI, OH He npeBOCXO^HT 
HeCKOJIBKHX ^ecaTKOB MHJuiHaMnep, 
a BBixo^Hoe HanpaaceHHe npaKTHuec- 
KH paBHO 3^C, HaBO/JHMOH b KaTyuiKe 
H3MepaeMBiM tokom. Ejiaro/japa 3thm 
oeoOeHHOCTaM, Macca ^HIIT b cothh h 
tbichhh pa3 MeHBHie, neM y TT c tcmh 
ace HOMHHaJIBHBIMH 3HaueHHaMH H3Me- 
paeMoro TOKa h bbixo/jhoto Hanpaace- 
HHa. Ohih6kh H3MepeHHa, CBa3aHHBie c 
HacBimeHHeM MarHHTH oro cep/jeHHHKa 
CHHaceHBI H3-3a HaJIHHHa B03^yiHHBIX 
3a30p0B. HaHjiyuniHe MeTpojiorHuecKHe 
CBOHCTBa npHCymH /I MITT, y KOTOpBIX 
MarHHTHBIH Cep/jeHHHK B 006 me OTCyTC- 
TByeT. Ohh h3bccthbi TaKace no# Ha3Ba- 
HHeM «KaTyiHKH Potobckoto». 


IIInpoKOMy npHMeHeHHK) ^HITT b 
pejieiiHOH 3amHTe h bbtombthkc Merna- 
jio to, hto hx BBixo^Hoe HanpaaceHHe 
nponopDHOHajiBHO He caMHM H3Mepae- 
MBIM TOKaM, a HX npOH3BO^HBIM. 
b o6meM cjiyuae, HejiB3a bbo^htb b 
KaKoe-jinOo ycTpoiicTBO, bmccto TT. 
ri03T0My HX nBITaJIHCB ^OnOJIHHTB HH- 
TerpaTOpaMH, BKjnouaBHiHMHca Meac^y 
BBIXO^OM 3,UnT H BXO/JHBIMH 3aaCHMa- 
mh npeo6pa30BaTejiBHoii hjih Hcnoji- 
HHTeJIBHOH HaCTeil yCTpOHCTB 3amHTBI. 
TaKHe pa3pa6oTKH npoBO^HjiHCB Bajio, h 
BnjiOTB ^o Hauajia 2 1 BeKa He npHBejiH k 
3aMeTHOMy paenpocTpaHeHHio 3,HIIT 

B eepe^HHe 90-x to/job 20 BeKa CTa- 
jio ObiCTpo pa3BHBaTBca npHMeHeHHe 
KaTymeK Potobckoto H3MepeHHa ne- 
peMeHHBIX TOKOB. <f>HpMBI LEM, PEM, 
Siemens, ABB h ^pyrne CTajiH mnpoKO 

HCn0JIB30BaTB 3TH KaTymKH B COHeTaHHH 
C HHTerpHpyiOmHMH 4)HJIBTpaMH nepBO- 
ro nopa^Ka. TenepB TaKHe ycTponcTBa 
noBceMecTHO h b B03pacTaiomeM Mae- 
mTa6e BBiTecHaiOT TT H3 oOaacTH H3Me- 
peHHH nepeMeHHBix tokob. 

YCTpOHCTBO RJin paBHOMepHoro 
pacnpe/jejieHHa peaKTHBHOH mohihocth 
(YPPM) eo^epacHT £H(j)(j)epeHiiHpyio- 
IIIHe HH^yKLIHOHHBie H3MepHTeJIBHBie 
npeo6pa30BaTejiH too (/11TTTT) h MoaceT 
6 bitb HcnojiB30BaHO ^Jia paBHOMepHoro 
paenpe^ejieHHa peaKTHBHOH mohjhocth 
M eac^y BKjnoueHHBiMH Ha napajuiejiB- 
Hyio pa6oTy hctohhhomh HanpaaceHHa, 
HanpHMep chhxpohhbimh reHepaTOpaMH 
(CT), CHaOaceHHBiMH peryjiaTOpaMH Ha- 
npaaceHHa 3 thx hctohhhkob. Pacnpe^e- 
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jieHHe peaKTHBHOH mohjhocth ocymecT- coe/jHHeHmiM 26. KojimiecTBO ypaBHH- KojimiecTBO npOKjia/jOK onpe/jejraeT 

BjiaeTCii nyTeM peryjmpOBaHmi 3fl,C TenBHBix coe/jmieHHH 26 h hhcjio 6 jiok- BBi 6 paHHoe 3HaHemie B3aHMHOH HH/jyK- 

Bcex o^HOBpeMeHHO pa 6 oTaiomHx CT b KOHTaKTOB 25, npnxo^mnxc5i Ha o/jhh thbhocth, TOHHaa HacTponKa KOTOpOH 

(JjyHKijHH OTKjiOHeHHa OTHOCHTejiBHoro, Cr, paBHO HHCJiy bxo/jhbix 3a5KHMOB 12 npOH 3 BO,zpiTCfl c noMomBK) 6 apaniKOB. 

no OTHomeHHK) k HOMHHajiBHBiM TOKaM, Ka5K/joro peryjnrropa 6 HanpJDKemuL CeKipiH o 6 motok JJfiUT 6 bijih 

3HaneHna hx peaKTHBHBix tokob ot cpe/j- Bee TpaHC(J)opMaTopBi 1 HMeiOT o^h- BKjnoneHBi napajuienBHO, a ceKi^nn 

Hero OTHOCHTejiBHoro, no OTHomeHHK) k HaKOBoe hhcjio bhtkob y nepBHHHBix h nepBHHHOH n btophhhoh o 6 motok 

eyMMe HOMHHaJIBHBIX TOKOB, 3HaHeHHfl BTOpHHHBIX 06 MOTOK. B3aHMHBie HH^yK- TpaHC(j)OpMaTOpOB - nOCJie^OBaTeJIBHO. 

CyMMBI peaKTHBHBix TOKOB 3THX CF THBHOCTH BCeX KaTymeK 2 H 3 ^HFIT C B3aHMHaH HH/jyKTHBHOCTB KaTymeK H 

H3BecTHBie YPPM [1,2] o 6 jia/jaiOT TOKonpoBO/jaMH 4 TOKa Harpy3KH hmciot nepBHHHBix npOBO^OB c nepBHHHBiM to- 

pfl/JOM He^OCTaTKOB, KOTOpBie B HOBOM 3HaHeHHH, o 6 paTHO npOnOpiI,HOHaJIBHBie KOM ^JIH Beex /IMFIT 6 BIJia npHHHTa 0 £H- 

yCTpOHCTBe yCTpaHeHBI. PaCCMOTpHM HOMHHajiBHBiM TOKaM HCTOHHHKOB Ha- HaKOBOH H HaCTpOCHa TaK, HTO H3MepHe- 

cxeMy YPPM (cm. pncyHOK) h pe 3 yjiB- npiDKemra, k kotopbim no/jKjiiOHeHBi 3 th MOMy TOKy 50 A eooTBeTCTBOBajia 3,3,C 

TaTBi ero 3KcnepHMeHTajiBHoro HCCJie- TOKonpoBO/jBi. J\V\Y[T 5 B. CyMMapHBiii B03/jyiHHBiH 

^OBaHHa [3]. yPPM coctoht H 3 TpaHC- Ejiaro/japii nepeHHCJieHHBiM oeo- 3a30p cep^enHHKa eocTaBHji oko- 

(JiopMaTOpOB 1 napajuiejiBHoii pa 6 oTBi Gchhocthm cxeMBi yPPM HCKjnoHaiOTOi jio 0,75 mm, a HHjjyKTHBHOCTB KaTymeK 

h rpynn KaTymeK (b rpynny bxo/jut Ka- onepaipm no nepeBO/jy Be/jymero Cr OKa3ajiacB paBHoii 0,35 Th. TaKHM o 6 pa- 

TymKH, OTHOCHmHecH k o/jhoh (j)a3e ye- b Be/jOMBiii h, Hao 6 opOT, Be/jOMoro Cr 30 m, aKTHBHoe conpOTHBjieHHe o 6 motkh 

TpoiiCTBa), nepBBix 2 h BTopBix 3 /JHFIT. b Be^ymnii, a onepai^HH no no/jKjiiOHe- /[MITT paBHO 360 Om, HH/jyKTHBHoe - 

KaTymKH 2 h 3 ,Z],HF[T HH/jyKTHBHO cbh- hhio Cr k o 6 hjhm mHHaM npOH3BO/piTC5i 110 Om, a nojiHoe - 376 Om. yKa3aHHBie 

3aHBi c TOKonpOBO^aMH 4 TOKa Harpy3KH 6e3 KaKHx-jm 6 o nepeKjnoneHHH b ijemix 3HaneHmi BHyTpeHHero conpOTHBjieHmi 

Cr 5, CHa65KeHHBix peryjwTOpaMH 6 Ha- oOparaoH cbh3h no HanpiDKeHHio Cr. KaTymKH npeHe 6 pe)KHMO MajiBi no cpaB- 

npiDKeHHH. Hanajia 7 KaTymeK 2 nepBBix BHemmra xapaKTepHCTHKa Cr, Kopzja oh hchhio c conpoTHBjieHHeM HaMarHHHH- 

RHUT no^KmoHeHBi k HanajiaM 8 nep- He no/jKjHoneH k o 6 hjhm mHHaM, MO)KeT Baiomero KOHTypa TpaHcijiopMaTOpa 1 , 

BHHHBIX o 6 mOTOK 9 TpaHC(f)OpMaTOpOB 1 . 6 BITB KaK aCTaTHHeCKOH, TaK H HMeiOmeH KOTOpOe npeBOCXO^HT 100 kOm. Il03- 

J\ji% Ka)K^oro KOMnjieKTa KaTymeK 2 h CTaTH3M no peaKTHBHOMy TOKy. TaKOH TOMy 3fl,C ^HIIT, no/jBe/jeHHan k nep- 

3 /1TTTTT, OTHO CHmHXCH K O^HOMy cr, CTaTH3M HMeeT MeCTO npH 3aMBIKaHHH BHHHOH o 6 MOTKe 9 TpaHC^IOpMaTOpa 1, 

kohi^bi 10 KaTymeK 2 ^HIIT coe^HHeHBi BBiKjnoHarejieH 15. Ilpn 3 tom o 6 ecne- TpaHcijjopMHpyeTCn bo BTOpHHHyio 06 - 

C oOlIJHM HyjieBBIM 3a5KHMOM 11 3TOTO HHBaeTCH B03M05KH0CTB 6e3aBapHHHOH MOTKy 20 npaKTHHCCKH 6e3 H3MeHeHHa 

KOMnneKTa. B Ka^Biii KOMnjieKT bxo/jut napajuiejiBHoii paOoTBi c Cr, KOTOpBie 3HaHemra h (])a 3 Bi 3 toh 3fl,C, hto h /jo- 

no ctojibko KaTymeK 2 nepBBix h 3 bto- He oxBaneHBi yPPM. Ka3BiBaeT hcoOxo^hmoctb o/jmiaKOBOH 

pBIX /1TTTTT, CKOJIBKO HMeeTCH BXO/JHBIX npOBO^HJIHCB 3KCnepHMCHTaJIB- HaCTpOHKH B3aHMHOH HH/jyKTHBHOCTH 

3a)KHMOB 12 y Ka5K^oro peryjmTOpa 6. m>ie HCCJie^oBaHmi paccMaTpHBaeMoii KaTymeK ^HITT 2 h 3. 

^jia Ka)K^oro 6jiOKa TpaHC(J)opMaTOpOB 1 , yPPM. Bee /[MITT h corjiacyiomne OKcnepHMeHT npOBO^HJica c jjBy- 

OTHOCHmHXCH K O^HOMy CF, KOHI^BI 13 TpaHC(j)OpMaTOpBI 6BIJIH BBinOJIHeHBI MH CF, CHa65KeHHBIMH ynpaBJIHCMBIMH 

nepBHHHBix o6motok 9 TpaHC(j)opMaro- Ha ochobc ceTeBBix TpaHC(JiopMaTOpOB CHCTeMaMH npaMoro aMnjiHTy^HO-(J)a- 

pOB 1 no^KjiiOHeHBi k o6meMy HyjieBOMy Til-220 npOH3BO#CTBa IIKO «3jickt- 30Boro KOMnayH^HpOBaHHa. Bxo/jHBie 

3a)KHMy 14 Taxoro Ojioxa, b Ka5K^Biii H3 poH-KOMnjieKC», KOTOpBie hmciot o/pma- 3a>KHMBi 12 KOppeKTOpOB HanpiDKeHmi, 

KOTopBix bxo^ht ctojibko TpaHC^op- KOBBie ceKii,HH o6motok no 1150 bhtkob ocymecTBjiniomHx peryjiHpoBaHHe no 

MaTopOB 1 , ckojibko HMeeTCH bxo^hbix h o^HHaKOBBie cep^eHHHKH CTepJKHe- OTKjioHeHHio HanpiDKeHHH Cr ot 3a^aH- 

3a)KHMOB 12 y Ka5K#oro peryjmTOpa 6. Boro rana IIJI1 2,5x25x32. AKTHBHoe Horo 3HaneHH5i, b KanecTBe KOTOporo 

K BBIBO^aM 8 H 13 nepBHHHBix 06MOTOK conpOTHBjieHHe O^HOH CeKLJHH npH KOM- 6BIJIO npHHHTO HOMHHaJIBHOe HanpIDKe- 

9 TpaHC^opMaTOpoB 1 npHCoe/jmieHBi HaraoH TeMnepaType paBHO 720 Om. HHe Cr - 230 B, no^RjiionajmcB k (Jia- 

TaK5Ke bbibo/jbi BBiKJHOHaTejw 15. K bbi- Cep/jeHHHK ^HIIT BBinojiHeH pa3- 3aM Ah C Ka5K/joro Cr nepe3 KaTymKH 3 

XO/JHBIM 3a>KHMaM 1 6 HCTOHHHKOB 5 nO/J- OopHBIM H CTHTHBaeTCH CneiI,HaJIBHBIMH /[FTITT H BTOpHHHBie o6mOTKH 20 TpaHC- 

KjHoneHBi kohh,bi 17 KaTymeK 3 BTopBix mnnjiBKaMH e 6apaniKOBBiMH raiiKaMH (JiopMaTOpOB 1, KaK noKa3aHO Ha pncyH- 

^HFIT, Hanajia 1 8 kotopbix eoe^HHeHBi ^jih yzjo6cTBa BBe^eHmi th6koto npOBO- Ke. CHanajia bbihojih^jihcb HcnBiTaHmi 

e HanajiaMH 19 btophhhbix o6motok 20 ^a b okho eep^enHHKa h no^roHKH B3a- Ka5K^oro Cr npH hx o/jhhohhoh pa6oTe. 

TpaHC^opMaTOpOB 1. Kohiibi 21 o6mo- hmhoh HH^yKTHBHOCTH no^ Tpe6yeMoe Harpy3Ka C03^aBajiacB e noMomBio 3a- 

TOK 20 nO^KJIIOHeHBI K BXO^HBIM 3a5KH- 3HaHeHHe. Ka5K^OH (j)a3BI CF npOBO^ TOpM05KeHHOTO aCHHXpOHHOrO /JBHraTe- 
MaM 12 peryjmTOpOB 6 HanpimeHmi. ceneHHeM 25 mm 2 BKjia^BiBaeTca b OKHa jih e (Jia3HBiM pOTOpOM, y KOTOporo 06- 

ToKonpOBO^Bi 4 Cr nepe3 BBiKjHonaTe- eep^eHHHKOB £Byx ^HFIT, oTHoeumHx- motkh CTaTOpa brjiiohchbi nepe3 KOJiBi^a 

jih 22 coe/pmeHBi e o6mHMH mHHaMH en k 3toh $a3e CF 3aTeM OKHa CBepxy noejie^OBaTejiBHo e o6MOTKaMH pOTOpa. 

23, ot kotopbix nojiynaeT nHTaHHe 06 - 3aKpBiBaiOTC5i BepxHHMH nojiOBHHaMH H3MeHeHHe conpOTHBjieHHe ^BHraTejm 

maH Harpy3Ka 24. BBiKjHOHarejm 22 Cr eep^eHHHKOB, KOTOpBie npH5KHMaiOT- npOH3BO^HTC>i noBOpOTOM pOTOpa. Tok 

CHa 6 )KeHBi 6 jiOK-KOHTaKTaMH 25, nepe3 en k hhjkhhm nojioBHHaM OapamxaMH. ^BHraTejm 6jih30k k HH^yKTHBHOMy, 

KOTOpBie Hanajia 7 KaTymeK 2 nepBBix Me5K/jy nojiOBHHaMH cep^enHHKOB K034)(J)m3HeHT mohi,hocth H3MemieTCJi b 

^HFIT no^KjHoneHBi k ypaBHHTejiBHBiM noMemeHBi npOKjia^KH H3 6 yMarn. HeOojiBHiHx npe^ejiax. Cpe^Hee 3Hane- 
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HHe K03(J)4)HIIHeHTa MOHJHOCTH paBHO 
0 , 2 . 

HanpjDKeHna xonocToro xo^a Cr 
paBHJUiHCt 230 B. H3MeHeHHe 3 toto Ha- 
np;i)KeHH;i npH nepexo/je ot pa30MKHy- 
Toro nojio^eHH^ BbiKjnoHarejieH 15 k 
3 aMKHy TOMy h odparao He bbixo^huo 
3a npe^ejibi norpeniHOCTH BOJibTMeTpa 
Kjiacca 0,5. npH pa30MKHyT0M noji05Ke- 
hhh 3thx BbiKjHOHaTejieH BHemmra xa- 
paKTepHCTHKa Cr 6bma acTaTHnecKOH, a 

npH 3 aMKHy TOM - JIHHeHHOH, CO CHH5Ke- 

hhcm Hanp^DKeHH^ Cr npH tokc 50 A c 
230 flo 222 B. 

Ebuia npOBepeHa h napajuiejibHaa 
pa6oTa CR Ilocjie CHHxpoHH3aiiHH Cr 
H BblpaBHHBaHHfl aKTHBHbIX Haipy30K 
OTJIHHHe pe aKTHBHbIX tokob CT He npe- 
BOCXO/JHJIO 5 A, HTO COOTBCTCTByeT Tpe- 
OoBaHHUM k aBTOMaTHnecKOMy paenpe- 
/jeJieHHIO peaKTHBHbIX TOKOB. 
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Branch of science 

Dates 

Stage 

Event name 




APRIL 

Economics, Law and Management 
/ Sociology, Political and Military 
Sciences 

21-27.04 

I 

The dominant of the humanism principle in modern social concepts and the 
civilized practice of public relations 

Physics, Mathematics and Chemistry / 
Earth and Space Sciences 

21-27.04 

I 

Studying the nature of matter and physical fields in the search for ways of 
the fundamental scientific gnoseology problems solution 

JUNE 

Technical Sciences, Construction and 

18-24.06 

I 

Technical progress of mankind in the context of continuous extension of the 

Architecture 

society’s material needs 

Education and Psychology 

18-24.06 

II 

Functions of upbringing and education in conditions of the accelerated 
socialization of the personality in the modem society 

JULY 

Philological Sciences 

15-27.07 

II 

Development of the spoken and written language at the current stage of the 
intensive information turnover 

Culturology, Sports and Art History / 

21-27.07 

II 

The event-based stmcture, as well as cognitive, moral and aesthetic contents 

History and Philosophy 

of the historical process 

Medicine, Pharmaceutics / Biology, 
Veterinary Medicine and Agriculture 

21-27.07 

II 

Life and health of the person through the prism of the development of 
medicine, food safety policy and preservation of the biodiversity 

AUGUST 

Economics, Law and Management 
/ Sociology, Political and Military 
Sciences 

05.08-11.08 

II 

Modem trends in the intensive development of public relations and actual 
methods of their effective regulation 

Physics, Mathematics and Chemistry / 

05.08- 

II 

Material objects and their interactions in the focus of modem theoretical 

Earth and Space Sciences 

11.08 

concepts and experimental data 

Technical Sciences, Construction and 

26.08- 

II 

Peculiarities of development of public production means and material 

Architecture 

31.08 

recourses ensuring the activity of the person in early XXI century 

SEPTEMBER 

Education and Psychology 

15-22.09 

III 

Pressing problems of interpersonal communications in the educational 
process and the social practice 

OCTOBER 




The role of linguistics and verbal communications in the process of 

Philological Sciences 

08-13.10 

III 

informational support of ethnic originality of nations and their progressive 
interaction 

Culturology, Sports and Art History / 
History and Philosophy 

21-27.10 

III 

Factor of ideology and the driving force of human aspirations in the process 
of historical formation of moral and aesthetic culture 

NOVEMBER 

Medicine, Pharmaceutics / Biology, 
Veterinary Medicine and Agriculture 

04-09.11 

III 

Modem features of development of Biological science as factors of solution 
of pressing problems of human survival and the natural environment 

Economics, Law and Management 
/ Sociology, Political and Military 
Sciences 

19-25.11 

III 

Conditions and aims of development of public processes in the context of 
priority of liberal values and respect to moral and cultural traditions 

DECEMBER 


Physics, Mathematics and Chemistry / q 3 08 12 III Innovative approaches to the solution of systemic problems of fundamental 

Earth and Space Sciences ' sciences and matters of practical implementation of innovations 


Combination of factors of productivity, efficiency and aesthetics in modem 
requirements to functions and quality of technical devices and constmction 
projects 


Technical Sciences, Construction and 
Architecture 


16-21.12 


III 
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